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PEEFACE  TO  THE  FOtlETH  EDmON. 


To  the  first  edition  of  this  work  there  ehoald  have  been 
prefixed  a  definite  indication  of  ita  origin ;  and  the  luia- 
nppreheDBions  that  have  arisen  in  the  absence  of  each 
indication,  ongbt  before  now  to  have  shown  me  the  need 
for  snppljing  it. 

Though  reference  was  made  in  a  note  on  the  fitst  page 
of  the  original  preface,  to  certain  Eaeajs  entitled  "  FrogresB : 
its  I^w  aod  Canac,"  and  "  Transcendental  Fhymologj,**  as 
containing  generalizationfi  which  were  to  be  elaborated  in 
the  "  System  of  Philosophy  "  there  set  forth  in  programme, 
yet  the  dates  of  these  Essays  were  not  given ;  nor  was  there 
any  indication  of  their  cardinal  importance  as  containing, 
in  a  brief  form,  the  general  Theory  of  Evolution.  No  clear 
evidence  to  the  contrary  standing  in  the  way,  there  has 
been  very  generally  nttered  and  accepted  the  belief  that 
this  work,  and  the  works  following  it,  originated  after, 
and  resulted  from,  the  special  doctrine  contained  in  Mr. 
Darwin's  Origin  of  Spemes. 

The  Essay  on  "  Progresa :  its  Law  and  Canse,"  coextensive 
in  the  theory  it  contuns  with  Chapters  XV,,  XVI,,  XVII., 
and  XX.  in  Part  II.  of  this  work,  was  iii&t  pabliahed  in  the 
We^minder  Review  for  April,  1S5T;  and  the  Essay  in 
which  is  briefly  set  forth  the  general  tmth  elaborate]  in 
Chapter  XIX.,  ori^nally  appeared,  nnder  the  title  of  "  The 
Ultimate  Laws  of  Physiology,"  in  the  National  JSetnmo  for 
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ii  PREFACE  TO   THE   FOl'STH   BDITION. 

October,  1857.  Further,  I  may  point  out  that  in  the  first 
edition  of  The  PrincipUa  of  Psyohdogy^  pnblished  in  July, 
1855,  mental  phenomena  are  interpreted  entirely  from  the 
evolntion  point  of  view ;  and  the  words  used  in  the  titles  of 
Btindry  chapters,  imply  the  presence,  at  that  date,  of  ideas 
more  widely  applied  in  the  Essays  Just  named.  As  the  first 
edition  of  The  Origin  of  Species  did  not  make  its  appearance 
till  October,  1859,  it  is  manifest  tliat  the  theory  set  fortli  iji 
this  work  and  its  sncoessors,  had  an  origin  independent  of, 
and  prior  to,  that  which  is  commonly  assumed  to  have  ini- 
tiated it. 

The  distinctness  of  origin  might,  indeed,  have  been  inT 
ferred  from  the  work  itself,  which  deals  with  Evolution 
at  largo — Inoi^nic,  Organic,  and  Super-oi^nie — ^in  terms 
of  Matter  and  Motion ;  and  touches  bnt  briefly  on  those 
particular  processes  so  luminously  exhibited  by  Mr.  Dar- 
win. In  §  15&  only  {p.  447),  when  illustrating  the  law 
of  "  The  Multiplication  of  Effects,"  as  universally  dis- 
played, have  I  had  occasion  to  refer  to  the  doctrine  set 
forth  in  the  Origin  of  Species:  pointing  out  that  the 
general  cause  I  had  previously  assigned  for  the  produc- 
tion of  divergent  varieties  of  organisms,  would  not  suffice 
to  account  for  all  the  facta  without  that  special  cause 
disclosed  by  Mr.  Darwin.  The  absence  of  this  passage 
would,  of  course,  leave  a  serious  gap  io  the  general  ai^i- 
ment ;  but  the  remainder  of  the  work  would  stand  exactly 
as  it  now  does. 

I  do  not  make  this  explanation  in  the  belief  that  the 
prevailing  mieapprehension  will  thereby  soon  be  rectified ; 
for  I  am  conscious  that,  once  having  become  current, 
wrong  beliefs  of  this  kind  long  persist — all  disproofs  not- 
withstanding. Nevertheless,  I  yield  to  the  suggestion 
that  unless  I  state  the  facts  as  they  stand,  I  sliall  continue 
to  oonntenance  the  misapprehension,  an<j  cannot  expect  it 
to  cease. 
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FBtrACK   TO   TSX  YODUTH    ZQITIOH.  Ot 

With  the  exception  of  mumportant  chiuiges  in  one  of 
the  notes,  and  some  typographical  correctionB,  the  text  of 
this  edition  is  identical  with  that  of  the  last.  I  have, 
however,  added  an  Appendix  dealing  with  certain  criti- 
cisms  that  have  been  passed  apon  the  general  formnla  of 
Evolntion,  and  npon  the  .  philosophical  docbine  whioli 
precedes  iL 

May,  1880. 
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PEEFAOE 

TO    TBI    AKEBIOAH    EDITIOV. 


The  present  volume  is  the  first  of  a  series  AemgaeA  to  tm 
Ibid  the  principles  of  a  new  philosophy.  It  ia  divided  into  two 
parts :  the  aim  of  the  first  being  to  determine  the  true  sphere 
of  all  rational  investigation,  and  of  the  second,  to  elncidat« 
those  fundamental  and  aniversal  principles  irhich  science  has 
established  within  that  sphere,  and  which  are  to  constitnte  the 
basis  of  the  system.  The  scheme  of  tmth  developed  in  these 
I^rst  Principles  is  complete  in  itself,  and  has  its  independent 
value ;  but  it  is  designed  by  the  author  to  serve  for  guidance 
and  verification  in  the  construction  of  the  saccoeding  and  larger 
portions  of  his  philosophic  plan. 

Having  presented  in  his  introductory  volume  so  much  of 
the  general  principles  of  Physics  as  is  essential  to  the  develop- 
ment of  his  method,  Mr.  Spencer  enters  upon  the  sabject  of 
Organic  nature.  The  second  work  of  the  series  is  to  he  the 
Principles  of  Biology — a  systematic  statement  of  the  focts  and 
laws  which  constitute  the  Science  of  Life.  It  is  not  to  be  an 
encyclopedic  and  exhaustive  treatise  upon  this  vast  subject, 
bnt  such  a  compendious  presentation  of  its  data  and  general 
principles  as  shall  interpret  the  method  of  nature,  afibrd  a 
clear  understanding  of  the  questions  involved,  and  prepare  foi 
fitrther  inquiries.  This  work  is  now  published  in  quarterly 
numbers,  of  from  80  to  96  pages.  Four  of  these  parts  have 
already  appeared,  aud  some  idea  of  the  course  and  character 
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of  the  discussion  may  be  formed  by  observing  tlie  titles  to  the 
chapters,  which  are  as  follows : 

Paet  PiKST :  L  Organic  Matter ;  II.  The  Actions  of  Forces 
on  Organic  Matter ;  HI,  The  Reactions  of  Oi^anic  Matter  on 
Forces ;  IV.  Proximate  Definition  of  Life ;  Y.  The  Correspond- 
ence Iwtween  Life  and  its  Circnmstances ;  VL  The  Degree 
of  Life  varies  with  the  Degree  of  Correspondence;  VH. 
Bcope  of  Biology.  Part  Second:  I.  Growth;  IL  Develop- 
ment; HL  Function;  FV.  Waste  and  Repair;  V.  Adaptation ; 
VX  Individuality;  VII.  Geneas;  VIH  Heredity;  IX.  Varia- 
tion ;  X,  Genesis,  Heredity,  and  Variation ;  XL  Classification ; 
XIL  Distribution. 

Tlic  Principles  of  Biology  will  be  followed  by  the  Princi- 
.  pica  of  Psychology ;  that  is,  Mr.  Spencer  will  pass  from  the 
coasideralioD  of  Life  to  the  study  of  Mind.  This  subject  will 
be  regarded  in  the  light  of  the  great  truths  of  Biology  pr& 
viously  established ;  the  connections  of  life  and  mind  will  be 
traced  ;  the  evolnti<m  of  the  intellectual  faculties  in  their  due 
BuccessioD,  and  Id  correspondence  with  the  conditious  of  the 
environment,  will  be  unfolded,  and  the  whole  subject  of  mind 
will  be  treated,  not  by  the  narrow  metaphysical  methods,  but 
in  its  broadest  aspect,  as  a  phase  of  nature's  order  which  can 
anly  be  comprehended  in  the  light  of  her  universal  plan. 

The  fourth  work  of  the  series  is  Sociology,  or  the  science 
of  human  relations.  As  a  multitude  is  but  au  assemblage  of 
omte,  and  as  the  characteristics  of  a  multitude  result  from  the 
properties  of  its  unite,  so  social  phenomena  are  consequences 
of  the  natures  of  individual  men.  Biology  and  Psychology 
are  the  two  great  Leys  to  the  knowledge  of  human  natorc ; 
and  hence  from  these  Mr.  Spenoer  naturally  passes  to  the  sub- 
ject of  Social  Science.  The  growth  of  society,  the  conditions 
of  its  intellectual  and  moral  progress,  the  development  of  its 
various  activities  and  organisations,  will  be  here  described,  and 
a  statement  made  of  thone  principles  which  are  essential  to 
the  snccessful  regnlation  of  social  aSairs. 

Lastly,  in  Part  Fifth,  Mr.  Spencer  proposes  to  consider  the 
Principles  of  Morality.  The  truths  furnished  by  Biology,  Psy- 
ehology,  and  Sociology  will  be  here  brought  to  bear,  to  dotcr- 
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mioe  oorrect  rules  of  haman  aotion,  the  pnnciitles  of  prirotu 
and  pablio  joBtice,  and  to  form  a  tme  theoiy  of  right  Uving. 

The  reader  will  obudn  a  more  just  idea  of  the  extent  and  prt^ 
portiooB  of  Mr.  Spenoer^B  philoBophio  plan,  hj  oonsnlting  Mb 
proapeotoB  at  the  close  of  the  rolome.  It  will  be  seen  to 
embrace  a  wide  range  of  topics,  but  in  the  present  work,  and 
in  hiB  profound  and  original  volnmea  on  the  "Principles  of 
Psyohology "  and  "  Social  Statics,"  as  also  thronghoat  his 
Dtuaerona  Essays  and  DisonsBions,  we  discover  that  he  has 
already  traversed  almost  the  entire  field,  while  to  elaborate  the 
whole  into  one  connected  and  oi^anized  philosophical  scheme, 
ifi  a  work  well  suited  to  bis  bold  and  comprehensive  genius 
With  a  metaphyseal  acnteneas  equalled  only  by  his  immense 
grasp  of  the  results  of  physical  science — alike  remarkable 
for  his  profound  analysis,  constructive  ability,  and  power  of 
Inoid  and  forcible  statement,  Mr,  Spencer  has  rare  endow- 
ments for  the  task  he  has  undertaken,  and  can  hardly  f^  to 
embody  in  his  system  the  largest  scientific  and  philosophical 
tendencies  of  the  age. 

As  the  present  volnme  Is  a  working  out  of  universal  prii^ 
ciples  to  be  subsequently  applied,  it  is  probably  of  a  more  ab- 
straot  cbaraoter  than  will  be  the  sobseqaent  works  of  the 
eerier  The  discussions  strike  down  to  the  profoundest  basis 
of  human  thought,  and  involve  the  deepest  qaestions  upon 
which  the  intellect  of  man  has  entered.  Those  unacoastomed 
to  close  metaphysical  reasoning,  may  therefore  find  parts  of 
the  argument  not  easy  to  follow,  although  it  is  here  pre* 
eeutod  with  a  distinctn^es  and  a  vigor  to  be  found  perhaps  in  no 
otiter  author.  Still,  the  chief  portiooB  of  tfae  book  may  be  read 
by  all  with  ease  and  pleasure,  while  no  one  can  &il  to  be  r» 
paid  for  tfae  persistent  effort  that  may  be  required  to  master 
Lhe  entire  argument.  All  who  have  sufficient  earnestness 
of  nature  to  take  interest  in  tfaose  transcendeut  qnestiona 
which  are  now  occupying  the  most  advanced  minds  of  the  age, 
will  find  them  here  considered  with  unsurpassed  cleameefl, 
originality,  and  power. 

The  invigorating  infiuence  of  philosophical  stodieB  upon 
the  mind,  and  their  consequent  educational  value,  havu  been 
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long  recognized.  In  this  point  of  Tiew  the  system  here  pi» 
sented  has  high  ohtims  upon  the  young  men  of  our  country,— 
embodying  as  it  does  the  latest  and  laigest  reanlts  of  positire 
science ;  oiganizing  its  fiicts  and  principles  upon  a  natural  meth- 
od, which  plaoes  them  most  perfectly  in  command  of  memory; 
and  converging  all  its  lines  of  inquiry  to  the  end  of  a  high  prac- 
tical beneficence, — the  unfolding  of  those  laws  of  nature  and 
human  nature  which  determine  persoBal  welfare  and  the  social 
polity.  Earnest  and  reverent  in  temper,  cautious  in  statement, 
Boyerely  logical  and  yet  presenting  his  views  id  a  transparent 
and  attractive  style  which  combines  the  precision  of  science 
with  many  of  the  graces  of  lighter  composition,  it  is  believed 
that  the  thorough  study  of  Spencer's  philosophical  scheme  would 
combine,  in  an  anrivalled  degree,  those  prime  requisiteB  of  the 
highest  education,  a  knowledge  of  the  truths  which  it  is  most 
important  for  man  to  know,  and  that  salutary  diacipUne  of  the 
mental  faculties  which  results  from  their  systematic  acquisition. 
We  say  the  young  men  of  lyto'  countri/,  for  if  we  are  not 
mistaken,  it  is  here  that  Mr.  Spencer  is  to  find  hia  largest 
And  fittest  audience.  There  is  something  in  the  bold  hand- 
ling of  his  questions,  in  his  earnest  and  fearless  appeal  to  first 
principles,  and  in  the  practical  availability  of  his  conclusions, 
which  is  eminently  suited  to  the  genius  of  our  people.  It  has 
been  so  in  a  marked  sense  with  his  work  on  Education,  and  there 
is  no  reason  why  it  should  not  be  so  in  an  equal  degree  with  his 
other  writings.  They  betray  a  profound  sympathy  with  the 
host  spirit  of  our  institntions,  and  that  noble  aspiration  for  the 
welfare  and  improvement  of  society  which  can  hardly  fiul  to 
oommend  them  to  the  more  liberal  and  enlightened  portiooi 
af  the  American  pnblia 
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PREFACE  TO  THE  SECOM)  EDraOU. 


Whxh  the  First  Edition  of  ttis  work  was  pablished,  I  enp* 
posed  that  the  general  theory  set  forth  in  its  Second  Part, 
waa  presented  in  something  like  a  finished  formj  but  snb- 
Bequent  thought  led  ne  to  farther  developments  of  much 
boportance,  and  disclosed  the  fitct  that  the  component 
parts  of  the  theoiy  had  been  wrongly  put  together. 
Even  in  the  absence  of  a  more  special  reason,  I  had  decided 
thatj  on  the  completion  of  the  Principles  of  Biology,  it  would 
be  proper  to  suspend  for  a  few  months  the  series  I  am 
issuing,  that  I  might  make  the  required  re-organization. 
And  when  the  time  had  arrived,  there  had  arisen  a  more 
special  reason,  whicb  forbade  hesitation.  TransbtionB  into 
the  French  and  Bassian  languages  were  abont  to  be  made 
—had,  in  fact,  been  commenced;  and  had  I  deferred  the 
reorganization  the  work  would  have  been  reproduced  with 
aJl  its  original  imperfections.  This  will  be  a  sufficient 
explanation  to  thoBO  wbo  have  complained  of  the  delay  in 
the  isane  of  the  PrindpUs  of  Psychology. 

The  First  Part  remains  almost  untonched ;  two  verbal 
alteratioDB  only,  on  pp.  4S  and  S9,  having  been  made  to 
prevent  misconceptions.  Part  II,,  however,  is  wholly 
transformed.  Its  first  chapter,  on  "Laws  in  General,"  is 
omitted,  with  a  view  to  the  inclusion  of  it  in  one  of  the 
latter  volumes  of  the  series.  Two  minor  chapters  difiappear. 
Host  of  the  rest  are  tran^poBcd,  in  groups  or  singly. 
And  there  are  nine  new  ciapters  embodying  the  further 
developments,  and  serving  to  combine  the  pre-existing 
chapters  into  a  changed  whole.     Tbe  following  scheme  in 
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PBEIACK  DO  THK  SECOHD  XDITIOH. 


whicli  tie  new  chapters  are  marked  by  italicSj  will  give  t 
idea  of  the  transformation : — 


First  Edition. 

The  I«w  of  Erolution. 

Tlia  Law  of  Evolution  (continued). 

The  CaaaM  «l  Jigolutiop. 

Space,  Timo,  Matter,  Motion,  and 

Foroe. 
Tlie  Indestnictibilitj  of  Matter. 
Tbe  Continuity  of  Mutiuo. 
TLe  Persiittince  of  Foi<m. 


Tlia  Correlation  and  Equindeuce 

of  PorcBS, 
The  IHrection  of  Motion. 
Tli«  Rhythm  of  Motion. 


Tba    InKtabili^    of    tlw    Homo- 
geneous. 
Tlie  "Multiplication  of  Effocta. 
Differentiation  and  Integration. 
Equilibration. 

gununar;  and  Concliuion. 


SBOoifD  Edihov. 
FhUoophy  Dtfintd. 
77k  Data  of  Philimtky. 


Space,  Time,  Matter,  Mottott, 

and  Force. 
The  Indestructibility  of  MMter 
T)ie  Continuity  of  Motion, 
The  pMBiBtenoe  of  Force. 
Tht     PtniaUnee     oj     lteiat.om 

<ymong  Furca. 
The  Trunsfiirmation  and  Equi- 

Talenoe  of  Forces. 
The  Direction  of  Motion. 
The  Rhythm  of  Motion. 
fccopifuInfivK,     Cri-tician,    uihI 

ifcitmimeiicement 
Evoluiioa  aiul  Duuolution. 

Simpk  and  Gump  mid  Em'.atMn 
TbeLawofEi-oliition.,     j. 
TheLawotEvolutionl     riiiig^d 

(continued).  |  witli  ad- 

The  Law  of  Evolution  j    ditiona 

(oontinued).  ./ 

The    Law     of    EvoltUimi    (con- 

abided). 
The  Interprttation  t^  Evolatim^ 
The  InatabiUty  of  the  Humo- 

geneoua. 
The  Multiplication  of  EfTvcta. 


Equilibration. 
JJiaolution, 
Summary  and  Gouclui 
written). 


Of  conree   throngliont    this    re-organi»ed   Second  Part 
the    numbers     of    the     sections     have     been     changed 
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RIEFACX   TO  THC   SECOND   EDITIOB. 


ftnd  hence  those  who  possess  tie  Frinnplet  of  Siulogy,  in 
which  maoy  references  are  made  to  passages  in  First  Prin- 
i^ple»,  would  be  inconvonienced  by  the  want  of  oorre- 
spondence  between  the  numbers  of  the  sections  in  the  ori- 
ginal edition  and  in  the  new  edition,  were  they  without  any 
moans  of  identifying  the  sections  as  now  numbered. 
The  annexed  list,  showing  which  section  answers  to  which 
in  the  two  editions,  will  meet  the  requirement :— 


Pint   B»^d 

548  5119 
44  U7 

Fl™t 

rio7 

108 

45  118 

109 

46  120 

110 

47  121 

556 

HI 

48  122 

112 

49  123 

113 

50  124 

114 

51  12o 

115 

52  126 

61  ^  46 

53  128 

62   47 

54  129 

63   48 

risi) 

6J   49 

131 

65   50 

132 

66   62 

56  ■ 

133 

67   53 

134 

68   54 

135 

69   55 

136 

70   66 

137 

71 

57  1 

Flnil 

Bro^a 

{72 

558 

73 

59 

74 

60 

75 

61 

70 

62 

77 

66 

78 

67 

79 

68 

80 

69 

81 

70 

82 

71 

83 

72 

84 

73 

85 

74 

86 

75 

87 

76 

88 

77 

89 

78 

90 

79 

91 

80 

FItrt      Bei'onil 


592 

581 

5121  5I6I 

93 

82 

122 

162 

94 

83 

123 

163 

95 

84 

124 

164 

96 

85 

126 

165 

97 

86 

126 

166 

98 

87 

127 

107 

99 

88 

128 

168 

109 

149 

129 

169 

110 

150 

loO 

170 

111 

151 

131 

171 

112 

152 

132 

172 

113 

153 

133 

173 

114 

154 

134 

174 

115 

165 

135 

175 

116 

156 

136 

176 

117 

157 

^H\Z 

118 

158 

119 

159 

141 

193 

120 

160 

145 

194 

The  original  stereotype  plates  have  been  used  wherever 
it  was  possible  J  and  hence  the  exact  correspondence  be> 
tween  the  two  editions  in  many  places,  even  where  adjacent 
paees  are  altered. 


London,  November,  1867 
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PREFACE. 


This  volninu  la  the  first,  of  a  atmea  described  in  a  prospectoi 
(Higioallj  djstribated  ia  March,  18C0.  Of  that  {troBpeottUj 
the  annexed  ia  a  reprint. 

A  SYSTEM  OF  PHILOSOPHY. 

Mb.  Uehsert  Sfbitcer  propones  to  ieaue  in  periodical  parts  a 
connected  series  of  works  which  he  has  for  several  years  bnea 
preparing.  Some  conception  of  the  fteneral  aim  and  scope  of 
this  series  may  be  gathered  from  the  following  Programme. 

FIBST  PEINCIPLES. 

Pabt  I.  Thb  Uhenowablb. — Cairring  a.  step  further  the  doctrine 
pot  into  shape  b;  Hunilton  and  Maneel ;  pointing  out  the  TuriouB  direc- 
tions in  which  Science  leads  to  the  same  conclusioDS;  and  showing 
that  in  this  united  belief  in  an  Absolute  that  transcends  not  only  human 
knowledge  but  human  conception,  lies  the  only  possiUe  Teconciliation 
of  Science  and  Religion. 

Pakt  II,  Laws  op  the  Ekowable. — A  statement  of  the  ultimate 
principle!  discernilile  throughout  nil  manifestations  of  the  Absolute — 
Ihoee  highest  generalicationB  now  being  disclosed  by  Science  which  ar« 
severally  true  not  of  one  clan  of  phenomena  but  of  all  classeB  of  pheno- 
mena; and  which  are  thus  the  keys  to  all  classes  of  phen 


■  Ons  of  theK  gmenlintieiu  ia  diat  enmnU;  known  u  ••  th*  Ci 
Forca  1 "  >  Hcond  ma j  b«  gacber«d  fivm  ■  pnbluhed  anj  on  "  Prograa :  It*  Law 
■pd  Cann  i "  a  third  u  indUatPd  En  a  pi^er  on  "  Tiwuoendental  Phjriologj ;  * 
imi  Ikera  an  teTcnl  otboit. 
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[/n  logical  ordar  ihoM  hnv  tome  Ihe  appUcatiim  nf  theu  Pirtt  rritX- 
fit*  to  Iimrgank  JITotun.  S«t  Mt  gnat  divition  it  it  propatd  to  ptut 
vr#r  ■■  parUy  bteauta,  aotn  teiUnut  it,  tht  lehenu  u  too  eitentiet ;  »md 
yartfy  bteamo  M«  inlerpnlatuM  oj  Organic  Nature  o/br  th»  yropo—d 
meihod,  it  of  mart  inunvdiait  importance.  The  itcottd  wtrk  iff  (*#  mriu 
wiU  IhcTf/or*  bt—} 

THE  PRINCIPLES  OF  BIOLOGY. 

Vol.  I. 

Pah  I.  Trx  Data  of  Bioloqt. — Including  those  general  truthi  of 
PnyncB  and  Chemistry  with  which  laCionBl  Biology  must  set  out. 

II.  Thb  iNDUoriONa  of  Bioloot.— Asiatementof  theleadinggener- 
aliiotionB  which  N  atuialiBta,  Phyniologiiits,  and  Compantive  Anatomutt, 
have  eitabhslied. 

III.  The  EvoLunoH  of  Lite.— Concerning  the  ipecuklion  com- 
monly known  u  "  The  DeTclopmeot  HypothesiB  " — iia  i  priori  bod  A 
p^teriori  endeacei. 

Vol.  IL 

IV.  MoBFHOLOOICAL  Betelopiiznt.— Pointing  oat  the  reUtioni  thml 
are  everywhere  traceable  between  organic  fomu  and  the  average  of  the 
variona  forces  to  which  they  are  subject ;  and  seeking  in  the  cumulative 
eflecti  of  such  forces  a  theory  of  the  forms. 

V.  PoTSlOLOOICAL  DEVELOPMENT. — Theprt^ressiTc  diflbrentiation  of 
fliRCtionB  similarly  traced;  and  similarly  interpreted  ns  consequent  upon 
the  exposure  of  different  parts  of  organisms  to  diSerent  seU  of  conditions. 

VI.  The  Laws  of  Multiplication.— UeneralizationBrespectingthe 
rates  of  reproduction  of  the  varions  classes  of  plants  and  animals  |  fol- 
lowed by  an  attempt  to  show  the  dependence  of  these  varialinns  npoa 
certain  necessary  canaea.' 

*  Tbe  IdeM  la  be  dafelopHl  in  th»  woood  valiima  of  thr  Pritteipitt  of  Bitiof^ 
the  writer  hu  »]re»d)r  briefly  eipreiied  in  mndry  Bevieir-ArtidM.  Part  IT. 
will  work  out  a  doc1rin«  Ru^oated  in  ft  paper  an  *'  Tbe  Lswi  of  OrginiB  Fonn," 
pnblibked  in  the  Uediaj-CKiriirgical  Reviawtai  itnitrj,  1S59.  The  geim  of  Part 
V.  b  conUined  in  ths  caAj  on  '■  TnoKCndeaUl  Phf mali^y  ; "  See  Euagi,  pp. 
380-eO.  And  in  Pirt  TI.  will  be  unfolded  eortoia  Tiewi  trtielj  eipreued  in  a 
'TlMVtj  of  Pupulation."  pabliihaduitha  IfudBDutirJtnMie  for  April   \^Si 
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THE  PRINCIPLES  OF  PSTCHOLOGt. 

Vol.  I. 

P«tT  I.  Thb  Data  op  PsTcnoLoai.— Treating  of  the  general  coo. 

ocKioiu  of  Mind  will  Life  and  their  relations  to  other  modes  of  tba 

Unknowable. 

II.  The  iNDHCTiOHS  OF  PsYCHOLooT.— A  digest  of  Buch  generalia. 
'.ona  respecting  ment&I  phenomena  an  hnve  already  been  empificallf 
established. 

III.  General  Syimixsia. — A  republication,  with  additional  chapter^ 
of  the  same  part  in  (he  already-published  PrineipU*  of  PKyehology. 

IV.  Spbcial  Stxthesis. — A  re  publication,  with  extensiTC  reviEiont 
and  additions,  of  the  aame  part,  &c.  &c 

V.  Phisical  STJmiBSB.— An  attempt  to  Mhow  the  manner  in  which 
the  succession  of  states  of  consciousness  conforms  to  a  certain  fundA- 
tnental  law  of  nervous  action  that  follows  from  the  First  Principles  laid 
down  at  the  outset. 

Vol..  II. 

VI.  Special  Analtsis. — As  at  present  published,  but  further  elabor 
Ued  by  tome  additional  chapters. 

VII.  General  AxALTns. — As  at  present  published,  with  sererKl 
nplnnations  and  additiona. 

VIII.  COBOLLABIES.— Consisting  in  part  cf  a  number  of  derindts 
prindptes  which  form  a  necessary  inlroductioa  to  Sociology.* 

THE  PRINCIPLES  OF  SOCIOLOaT. 
Vol.  I. 
Pakt  1.  The  Data  of  Sociology.— A  statement  of  the  several  seta 
of  hclors  entering  into  social  phenomena — human  ideas  and  feelinga 
considered  in  their  necessary  order  of  evolution;  surrounding  natural 
conditions ;  and  tho«e  ever  complicating  condilions  to  which  Society 
itself  gives  origin. 

11.  Thk  Inductions  of  Sociologt.— General  facta,  struclura]  and 
tiinctional,  as  gathered  from  a  surrey  of  Societies  and  their  changes :  in 

*  Bopectlng  tb*  wvcr*!  tdditlons  to  be  mide  to  llie  Prindpht  of  Piythologji, 
It  Hcni*  DcedM  only  to  ny  Ihst  Part  T.  ii  the  nnwritten  diTuion  nimed  in  tb* 
prsbcs  to  Uist  work — adivisiun  o(  which  the  germ  it  Rmtained  in  ■  note  an  pug* 
644,  snd  ofwhich  the  MOpe  hu  liiiae  been  mora  deSsilel;  lUud  in  ■  papar  b 
tb*  iltdtea-Chinirgieal  Rtnew  tot  Jan.  IfioU. 
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uther  wordH,  the  empiriccd  gcnenlintiona  that  are  arrived  at  by  com- 
piuiiig  diflerent  societiea,  and  aucceBrive  ptiBsra  ot  tlie  sajue  society. 

III.  PoLiTiCAi.  Ohoanization. — The  evolution  of  govemnientB,  ^ne- 
ral  and  local,  aa  determined  by  natural  caases ;  their  sereral  types  and 
DietamorphoseB ;  theirincreasing  complexity  undepecialiiationi  and  the 
progressive  limitation  of  their  funetions. 


Vol.  II. 

IV.  Ecclesiastical  Oeoanization.— Tracing  the  differentiation  ol 
relipoiu  government  from  secular ;  ils  aQCCessive  complications  and  the 
multiplicution  of  sects ;  the  growth  and  continued  modification  of  re- 
ligious ideas,  as  caused  by  advancing  knon'ledge  and  changing  moral 
character;  and  the  gradual  reconciliation  of  these  ideas  with  (he  trutlis 
of  abstract  science. 

y.  Ceiiemonial  OBOAtnzATioit. — The  natural  history  of  that  third 
kind  of  government  which,  having  a  common  root  with  the  others,  and 
slowly  becoming  separate  from  and  supplementary  to  them,  serves  to 
r^ulate  the  minor  actions  of  life. 

TI,  Inddstbxal  Oboajozation. — The  development  of  productive  and 
distributive  agencies,  considered,  like  the  foregoing,  in  its  necessary 
causes :  comprehending  not  only  the  progresEive  division  of  labour,  and 
the  increasing  complexity  of  each  industrial  agency,  but  also  the  sue- 
ceusive  forms  of  industrial  government  as  passing  through  like  phases 
with  politicHi  government 

Vol.  hi 

Til.  Lingual  PitoonEsn.—The  evolution  of  Languages  regarded  ■■ 
a  psychological  process  determined  by  social  conditions. 

VIII.  Intellectual  Progress. — Treated  from  the  same  point  of 
flew !  including  the  growth  of  claKsifications ;  the  evolution  of  science 
out  of  common  knowledge )  the  advance  from  qualitivc  to  quantative 
prevision,  from  the  indefinite  to  the  definite,  and  from  the  concrete  to 
the  abstract. 

IX.  JSsmsnc  PBOOItess.  —  The  Fine  Arts  similarly  dealt  i^-ith: 
tracing  their  gradual  differentiation  from  primitive  institutions  and  from 
each  other;  their  increasing  varieties  of  development;  and  their  ad- 
vance in  realip?  of  expression  and  superiority  of  aim. 

X.  MoKAL  PaooKBss.— Exhibiting  the  genesis  of  the  slow  emotional 
modifications  which  human  nature  undergoes  In  its  adaptation  to  the 
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XI.  Thb  CoNSKsaua.— TreuUng  of  the  necesftuy  interdependenee  of 
MmBturei  and  of  fimctioiu  in  each  type  of  society,  aiid  in  the  aucccMiTe 
phaM*  of  social  derelopment.* 

THE  PRINCIPLES  OF  MOEALITT. 
Toi-  I. 

Paht  I,  TilE  Data  OV  Morautt. — UencmlizationH  furnished  by 
Solcigy,  Paychology  and  Sociology,  which  underlie  a.  true  theory  oi 
right  living :  in  other  words,  the  elements  of  that  equilibrium  betu'eea 
constitution  and  conditions  of  ^dstence,  which  ia  at  once  the  moral 
ideal  and  the  limit  toward*  which  we  are  progressing. 

IL  Tbe  ImocnoMB  or  Moralitt.— Thoae  empiricallj-eatablished 
ndea  of  human  action  which  are  regiAlo«d  ai  easential  laws  by  all 
drilited  nationa :  that  is  to  say — the  geneiulizationa  of  expediency. 

III,  Pebsonal  MoBALS. — TIm  principles  of  private  conduct — physical, 
intellecCoal,  moral  and  religious — that  follow  from  the  conditions  to 
complete  indixidual  life :  or,  what  is  the  same  thing — ^those  modes  of 
private  action  which  must  result  from  the  eventual  equilibration  of  in- 
ternal de^res  and  external  needs. 

YOL.  II. 

IV.  Justice. — The  mutual  limitadonB  of  men's  actions  necenitated 
hf  their  co-esistence  as  units  of  a  society — limitations,  the  perfect 
observance  of  wliich  constitutes  tliat  state  of  equilibrium  forming  the 
goal  of  political  progress. 

T.  Negativb  Bkneficence. — Those  secondary  limitations,  similarly 
necessitated,  which,  though  leas  important  and  not  cognizable  by  law, 
are  yet  requisite  to  prevent  mutual  destruction  of  happiness  in  various 
indirect  ways:  in  other  words — those  minor  self-restraints  dictated  by 
what  may  be  called  pssaive  sympathy. 

*  Of  thta  treatiw  on  Sodologj  ■  tbw  amall  ft«gm«D'9  mar  ^  found  In  slrasdy- 
pnbtiibed  ewty*.  Some  of  the  id«u  to  be  developed  in  Put  11.  uv  indlmtsd  in 
*n  utide  on  "  The  Sodil  Organitm,"  oantaiaed  in  the  lut  nnmbar  of  the  IFnl- 
muut»r  Amino ,-  thoM  wliich  Fmrt  Y.  will  work  ant,  nuy  be  ^thered  from  the 
■nt  half  of  a  paper  writtea  KiDiajnn  sineo  on  "Huinen  and  Faihion;"  of  Fart 
Till,  tin  g«nn*  an  oontalned  in  an  article  on  the  "  Oencsli  of  BoieDge  ;"  two 
paper*  on  "  The  Ori^n  and  Fnnetlon  of  Huaie"  and  "  The  Fhilan>phy  of  Style," 
•oalain  nmo  Hen  to  be  embodied  In  Part  IX. ;  and  flom  a  cridnim  of  Mr.  Bala's 
workan"TheBm<itiona  and  the  Will,"  in  the  lait  number  of  the  Mtdko-Ckinm* 
oieal  Bnitw.  the  oential  idea  to  be  developed  in  Fart  X.  maj  he  iafemd. 
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xviii  puBT&o. 

VI.  PoaiTiVB  Ben Eni.-ENCE.— Comprehending  all  modes  of  conduct, 
dietsted  by  active  symp&thj,  which  implj  pleasure  in  pving  pleasure— 
inodca  of  conduct  that  social  sdnptatiuB  haa  induced  and  mint  render 
ever  more  general;  and  which,  in  becoming  unifersal,  miut  fill  to  the 

full  the  poeaible  meoiute  of  human  h^piness.* 

In  anticipation  of  the  obvioua  criticism  that  the  scimns  hoe 
sketched  out  is  too  extensive,  it  nutj  be  remarked  that  an  ex- 
hauetiTe  treatment  of  each  topic  is  not  intended  ;  but  simply  the 
catablishment  of  principle*,  with  such  illustratioas  u  are  needed 
to  moke  their  bearings  fully  understood.  It  may  also  be  pointed 
out  that,  besides  minor  fragment*,  one  large  division  (2%e  iVisot- 
plet  of  I'tychologif)  is  abeady,  in  great  part,  executed.  And  a 
further  reply  is,  that  impossible  though  it  may  prove  to  execute 
the  whole,  yet  nothing  can  be  said  against  an  attempt  to  set  forth 
the  First  Principles  and  to  carry  their  applications  as  far  as  cir. 
cumstances  permit. 

The  price  per  Kumber  to  be  hslf-a>crown ;  that  is  to  say,  the 
four  Numbers  yearly  issued  to  be  severally  delivered,  post  free, 
to  all  ■""""!  subscribers  of  Ten  Shillings. 

« (thau|h  not  id«a- 


Thifl  Programme  I  tave  tbonglit  well  to  reprint  for  two 
reasons: — ^the  one  being  that  readers  may,  from  time  to 
time,  be  able  to  aseertaia  what  topics  are  next  to  be  dealt 
with ;  tlie  other  being  that  an  outline  of  the  scheme  may 
remain,  in  case  it  should  never  he  completed. 

The  successive  instalments  of  which  this  volume  consists, 
were  issued  to  the  subecribers  at  the  following  dates : — Part 
I.  (pp.  1— «0)  in  October,  1860  ;  Part  II.  (pp.  81—176)  in 
January,  1861 ;  Part  III.  (pp.  177—256)  in  April,  1861 : 
Part  IV.  (pp.  257—334)  in  October,  1861 ;  Part  T.  (pp. 
835—416)  in  March,  1862;  and  Part  VI.  (pp.  417—604) 
in  June,  1862.* 

XMdon,  JvKe  itk,  ISeS. 
*  ThMa  dates  and  ptginga  of  tha  dividoiu  «■  origiaally  iMoed,  of  cudHS 
ja  not  apply  to  th«  volume  as  it  now  rtuidB,  beyond  page  123. 
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PART  L 
THE  CNENOVIBU 
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BBLIQION  AND  SCTBNOK. 

$  1.  We  too  oltea  forget  that  not  only  is  ilkere  "  a  soul  of 
goodnen  in  things  evil,"  bnt  very  geneiaUy  abo,  a  aonl  of 
tnith  in  thin^  eironeoiu.  While  many  admit  the  ahstraot 
probalnlily  that  a  falsity  has  osoally  a  nooleos  of  reality,  few 
bear  tMa  abstract  probabili^  in  mind,  vhen  pawdng  jod^ 
ment  on  the  opinions  of  othen.  A  belief  that  is  finally 
proved  to  be  grossly  at  Tariance  with  taet,  is  cast  aside  with 
indignation  or  oontempt ;  and  in  the  heat  of  antagonism 
Bcaroely  any  one  inquirea  what  t^ere  was  in  this  belief  which 
otnomended  it  to  men's  minds.  Tet  there  must  have  been 
•omething.  And  tliere  is  reason  to  sospeot  that  this  some- 
thing was  its  correeptrndence  with  certain  of  thdr  experidnoes : 
an  extmoely  limited  or  vague  oorrespondence  perhaps ;  hut 
■till,  a  oorrespondence.  Even  the  absurdest  report  may  iu 
nearly  every  instance  be  traced  to  an  aotnal  occnrrence ;  and 
had  there  been  no  such  astual  occnzrrenoe,  this  preposterous 
misrepresentation  of  it  wonld  never  have  existed.  Though 
the  distorted  or  magnified  image  transmitted  to  us  through 
the  refracting  medium  of  rumour,  is  att«rly  unlike  the  reality ; 
yet  in  the  absence  of  the  reality  there  would  have  been  no 
distorted  or  magnified  image.  And  thus  it  is  with  human 
beliefs  in  generaL  Entirely  wrong  as  they  may  appear,  the 
implication  is  that  (^ey  germinated  oat  of  actual  experiences 
— originally  contained)  and  perhaps  still  contain,  some  small 
amount  at  verity. 
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More  eapcciiilly  may  we  safely  assume  this,  in  the  case  of 
beliefs  that  have  long  existed  and  are  widely  difiused ;  and 
moat  of  all  so,  in  the  case  of  beliefs  that  are  perenniul  and 
nearly  or  quito  univcrsaL  The  presumption  that  any  current 
opinion  ie  not  wholly  false,  gains  in  strength  according  to  the 
number  of  its  adherents.  Admitting,  as  we  must,  that  life  is 
impossible  unless  Uirough  a  certain  agreement  between  in- 
ternal convictions  and  external  circumstances  ;  admitting 
therefore  that  the  probabilities  are  always  in  favour  of  the 
truth,  or  at  least  the  partial  truth,  of  a  conviction ;  we  must 
admit  that  the  convictions  entertained  by  many  minds  in 
common  are  the  most  likely  to  have  some  foundation.  The 
elimination  of  individual  errors  of  thought,  must  give  to 
the  resulting  judgment  a  certain  additional  value.  It 
may  indeed  be  urged  that  many  widely-spread  beliefs 
are  received  on  authority ;  that  those  entertaining  them 
make  no  attempts  at  verification ;  and  hence  it  may  be  in- 
ferred that  the  multitude  of  adherents  adds  but  little  to  the 
probalnlity  of  a  belief.  But  this  is  not  true.  For  a  belief 
which  gains  eztensiYe  reception  without  critical  examination, 
is  thereby  proved  to  have  a  general  congruity  with  the  various 
other  beliefs  of  those  who  receive  it ;  and  in  so  far  as  these 
various  other  belief  are  based  upon  personal  observation  and 
judgment,  they  give  an  indirect  warrant  to  one  with  which 
they  faarmonize.  It  may  be  that  this  warrant  is  of  snmll 
value ;  but  still  it  is  of  some  value. 

Could  we  reach  definite  views  on  this  matter,  th^  would 
be  extremely  use&l  to  us.  It  is  important  tiiat  we  should,  if 
possible,  form  something  like  a  general  theory  of  current 
opinions ;  so  that  we  may  neither  over-estimate  nor  ander< 
estimate  their  worth.  Arriving  at  correct  judgments  on  dis- 
puted questions,  much  depends  on  the  attitude  of  mind  we 
preserve  while  listening  to,  or  taking  part  in,  the  controvert ; 
and  for  the  preservation  of  a  right  attitude,  it  is  needful  that 
we  should  learn  how  true,  and  yet  how  untrue,  are  average 
human  beliefii.     On  the  one  baud,  we  must  keep  free  &oib 
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that  bias  in  favour  of  received  ideas  which  expresses  itself  in 
tuqh  dogmas  as  "  What  every  one  sayn  must  be  true,"  or 
"  The  voice  of  the  people  is  the  voice  of  Qod."  On  the  other 
hand,  the  &ct  disclosed  by  a  sur^y  of  the  past,  that  nu^orities 
have  nsually  been  wrong,  must  not  blind  ua  to  ihe  comple- 
mentary fact,  that  majorities  have  aaually  not  been  eniirely 
wioDg.  And  the  avoidance  of  these  extremes  being  a  pro- 
roqninte  to  catholic  thinking,  we  shall  do  well  to  provide 
ourselves  with  a  safe-guard  against  them,  by  making  a  valua- 
tion of  opinions  in  the  abstract.  To  this  end  we  must  con- 
template the  kind  of  relation  that  ordinarily  subsists  between 
opinions  and  facta.  Let  us  do  so  with  one  of  those  beliefs 
which  under  variou?  forms  has  prevailed  among  all  nations  in 
all  times. 

%  3.  The  earliest  traditions  represent  rulers  as  gods  or 
demigods.  By  their  subjects,  primitive  kings  were  regarded 
as  superhuman  in  origin,  and  superhuman  in  power.  They 
possessed  divine  titles ;  received  obeisances  like  tliose  made 
before  the  altars  of  deities ;  and  were  in  some  cases  actually 
worshipped.  If  there  needs  proof  that  the  divine  and  half- 
divine  characters  originally  ascribed  to  mtmarcha  were 
ascribed  literally,  we  have  it  in  the  fact  that  there  are  still 
existing  savage  races,  among  whom  it  is  held  that  the  chie& 
and  their  kindred  are  of  celestial  ori^n,  or,  as  elsewhere,  Hiat 
only  the  obiela  have  souls.  And  of  course  along  with  beliefs 
of  this  kind,  there  existed  a  belief  in  the  unlimited  power  of 
the  ruler  over  his  subjects — an  absolute  possession  of  them, 
azt^iding  even  to  the  taking  of  their  lives  at  will :  as  even 
fltill  in  Fiji,  where  a  victim  stands  unbound  to  be  killed  at  the 
word  of  his  chief ;  himself  declaring,  "  whatever  the  king  says 
must  be  done." 

In  times  and  among  races  somewhat  less  barbarous,  wt>  find 
these  beliefs  a  little  modified.  The  monarch,  instead  of  being 
literally  thought  god  or  demigod,  is  conceived  to  be  a  man 
luiving  divine  authoritv.  with  perhaps  more  or  hm  of  divine 
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nature.  He  retains  howerer,  u  in  tJie  East  to  the  preaent 
day,  titles  expressing  his  heavenly  descent  or  relatioiuhips ; 
and  is  still  saluted  in  forms  and  words  as  homble  as  those  ad- 
dressed to  the  Deity.  While  the  lives  and  properties  of  his 
people,  if  not  practically  so  completely  at  his  mercy,  are  still 
in  theory  supposed  to  be  his. 

Later  in  the  progress  of  civilization,  as  during  the  middle 
ages  in  Europe,  the  current  opinions  respecting  the  relation* 
ship  of  rulers  and  ruled  are  further  changed.  For  the  theory 
of  divine  origin,  there  is  substituted  that  of  divine  right.  No 
longer  god  or  demigod,  or  even  god-descended,  the  king  is 
nov  regarded  as  simply  Qod's  vice-gerent.  The  obeisances 
made  to  bim  are  not  so  extreme  in  their  humility ;  and  his 
sacred  titles  lose  much  of  their  meaning.  Moreover  his 
authority  ceases  to  be  unlimited.  Subjects  deny  his  right  to 
dispose  at  will  of  their  lives  and  properties ;  and  yield  alio- 
giance  only  in  the  shape  of  obedience  to  his  commands. 

With  advancing  politicBl  opinion  has  come  still  greater 
restriction  of  imperial  power.  Belief  in  the  supematuial 
ohoraoter  of  the  ruler,  long  ago  repudiated  by  ourselves  for 
example,  has  left  behind  it  nothing  more  than  the  popular 
tendency  to  asoribe  unusual  goodness,  wisdom,  and  beauty  to 
the  monarch,  L(^alty,  which  originally  meant  implicit  sul^  - 
mission  to  the  king's  will,  now  means  a  merely  mnninal  pro- 
fession of  subordination,  and  the  fulfilment  of  certain  ibnns  of 
respect.  Our  political  practice,  and  our  political  theory,  alike 
atterly  reject  those  regal  prerogatives  which  once  passed  un- 
questioned.  By  deposing  some,  and  putting  others  in  their 
places,  we  have  not  only  denied  the  divine  r^hta  of  certain 
men  to  rule ;  but  we  have  denied  that  th^  have  any  rights 
beyond  those  originating  in  the  assent  of  the  nation.  Though 
our  forms  of  speech  and  our  state-documents  still  assert  the 
subjection  of  the  citizeiiB  to  the  ruler,  our  actual  beliefs  and 
our  daily  proceedings  implicitly  assert  the  contrary.  We 
obey  no  laws  save  those  of  our  own  making.  We  have  entirely 
divested  the  monarch  of  legislative  power;  and  should  iot- 
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loediatoly  rebel  against  hit)  or  her  flzerciae  of  such  power, 
evsQ  in  matters  of  the  smallest  concern.  In  brief,  the  abo- 
rig:tntil  doctrine  is  all  but  extinct  among  ua. 

Nor  haa  the  rejectioTi  of  primitive  political  b^efs,  resulted 
only  in  transferring  the  authority  of  an  autocrat  to  a  repre- 
MajtatiTe  body,  llie  views  entertained  reepeoting  govern* 
iienta  in  general,  of  whaterer  form,  are  now  widely  difierent 
from  those  once  entertained.  Whether  popular  or  despotu^ 
gOTemmentfi  were  in  ancient  times  suppoeed  to  have  unlimit^ 
authority  over  their  subjects.  Individuals  existed  for  the 
benefit  of  the  State;  not  the  State  for  the  benefit  of  in- 
dividnab.  In  our  days,  however,  not  only  has  the  national  will 
been  in  many  cases  substituted  fbr  the  will  of  the  Hng ;  but 
the  exercise  of  this  national  will  has  been  restricted  to  a  mnch 
Btnaller  sphere.  In  England,  for  instance,  though  there  has 
been  eetebluhed  no  definite  theory  setting  boonds  to  govern- 
mental authority  ;  yet,  in  practice,  sundry  bounds  have  been 
•et  to  it  which  are  tacitly  rec<^fnized  by  all.  There  is  no 
organic  law  forraally  declaring  that  the  legi^ture  may  not 
&eely  dispose  of  the  citizens'  lives,  as  early  kings  did  when 
they  sacrificed  hecatorabe  of  victims ;  but  were  it  possible  for 
oar  legislature  to  attempt  sach  a  thing,  its  own  destruction 
would  be  the  consequence,  rather  than  the  destruction  of 
citizens.  How  entirely  we  have  established  the  personal 
liberties  of  the  subject  against  the  invasions  of  State-power, 
would  be  quickly  demonstrated,  were  it  proposed  by  Act  of 
Parliament  forcibly  to  talce  possession  of  the  nation,  or  of  any 
class,  and  turn  its  services  to  public  ends ;  as  the  services  of 
the  people  were  turned  by  primitive  rulers.  And  should  any 
I'atesman  suggest  a  re-distribution  of  property  such  as  was 
Gometiroes  made  in  ancient  democratic  communities,  he  would 
be  met  by  a  thousand*  ton  gued  denial  of  imperial  power  over 
indii  idual  possessions.  Not  only  in  out  day  Lave  th^  funda- 
mental claims  of  the  citizen  been  thus  made  good  against  the 
Htato,  but  sundry  minor  claims  likewise.  Ages  ago,  law> 
r^ulating  dress  and  mode  of  living  fell  into   disuse;  ano 
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tny  attempt  to  revive  them  would  prove  the  current  opiuiou 
to  be,  that  such  matten  lie  beyond  the  sphere  of  l^al  control 
Fur  some  centuries  we  have  been  asserting  in  practice,  and 
have  now  established  in  theory,  the  right  of  every  man  to 
choose  his  own  religious  beUefs,  instead  of  receiving  such 
belief  on  Stat«-authori^.  Within  the  last  few  generationi 
we  have  inaugurated  complete  liberty  of  qwech,  in  spite  of  all 
legislative  attempts  to  suppress  or  limit  it.  And  still  more 
recently  we  have  claimed  and  finally  obtained  under  a  few 
exceptional  reetrictions,  freedom  to  trade  with  wlumuoerer  we 
please.  Thus  our  political  beliefs  are  vridely  dij^ent  irom 
ancient  ones,  not  only  as  to  the  prt^r  depositary  of  power  to 
be  exercised  over  a  nation,  but  also  as  to  the  extent  of  that 
power. 

Not  even  here  has  the  change  ended.  Besides  the  averaga 
opiniona  which  we  have  just  described  aa  current  among 
ourselves,  there  exists  a  less  widely-difiused  Ofumon  going 
still  furth^  in  the  same  direction.  There  are  to  be  found 
men  who  contend  that  the  sphere  of  government  ahould  be 
narrowed  even  more  than  it  ia  iu  England.  The  modem 
doctrine  that  the  State  exists  for  the  benefit  of  citizens,  which 
has  now  in  a  great  measure  supplanted  the  ancient  doctrine 
that  the  citizens  exist  for  the  benefit  of  the  State,  they  would 
push  to  its  logical  results.  They  hold  that  the  freedom  of  the 
individual,  limited  only  by  the  like  freedom  of  other  individ- 
aaK  is  sacred ;  and  that  the  legislature  cannot  equitably  put 
further  restrictions  upon  it,  either  by  forbidding  any  actions 
which  the  law  of  equal  freedom  permits,  or  taking  away  any 
property  save  that  required  to  pay  the  cost  of  enforcing  this 
law  itself.  They  assert  that  the  sole  function  of  tlie  State  is 
the  protection  of  perBons  against  each  other,  and  against  a 
foreign  foe.  They  ui^  that  as,  throughout  civilization,  the 
manifest'tendency  has  been  continually  to  extend  the  libertiei 
of  the  subject,  and  restrict  the  fimctiona  of  the  Stale,  there  is 
reason  to  believe  that  the  ultimate  political  condition  munt  be 
one  u)  vhich  personal  freedcoo  is  the  greatest  possible  and 
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gorerumeutal  power  the  least  poadbte :  that,  namely,  in  which 
the  freedom  of  each  has  no  limit  bat  the  like  freedom  of  all ; 
while  the  sole  governmental  daty  is  the  maintenance  of  thit, 

Here  thcoi  in  di^rent  times  and  places  we  find  oonceming 
the  origin,  authority,  and  functions  of  goTemment,  a  great 
variety  of  opinions — opinions  of  which  the  leading  genera 
above  indicated  subdivide  into  countless  species.  What  now 
must  be  said  about  the  truth  or  ialsity  of  these  opinitniBF 
Save  among  a  few  barbarous  tribes  the  notion  that  a  monarch 
is  a  god  or  demigod  is  regarded  throughout  the  world  as  an 
absurdity  almost  paacdng  the  bounds  of  human  credulity. 
In  but  few  places  does  there  surrive  a  vague  notion  that  the 
ruler  possesses  any  supernatural  attributes.  Most  civilized 
communitiee,  which  still  admit  the  divine  right  of  govern- 
ments, have  long  since  repudiat«d  the  divine  right  of  kings. 
Elsewhere  the  belief  that  there  is  anything  sacred  in  legis- 
lative regulatione  is  dying  out :  laws  are  coming  to  be  con- 
sidered as  conventional  only.  While  the  extreme  school 
holds  that  governments  have  neither  intrinsio  author- 
ity, nor  can  have  authority  given  to  them  by  convention ; 
but  can  possess  authority  only  as  the  admimstratora  of  Ifaose 
moral  principiee  deducible  from  the  conditions  essential  to 
social  life.  Of  these  various  beliefs,  with  their  innumerable 
modifications,  must  we  then  say  that  some  one  alone  is 
wholly  right  and  all  the  rest  wholly  wrong ;  or  must  we  say 
that  each  of  them  contains  truth  more  or  less  completely 
disguised  by  errors  P  The  latter  alternative  is  the  one  which 
analysis  will  force  upon  us.  Ridiculous  as  they  may  severally 
appear  to  those  not  educated  under  them,  every  one  of  these 
doctrines  has  for  its  vital  element  the  recognition  of  an 
unquestionable  fact.  Direcfiy  or  bj  implication,  each  of 
them  insists  on  a  certain  subordination  of  individual  actions 
to  social  requirements.  There  are  wide  difierences  as  to  the 
power  to  which  this  subordination  is  due;  there  are  wide 
difierences  as  to  the  motive  toi  this  subordination ;  there  are 
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wide  differences  as  to  its  extent ;  but  tlist  there  most  be  tomt 
Bubordination  all  are  a^^reed.  From  the  oldest  and  rudest 
idea  of  allegiance,  down  to  the  most  advanced  political  theory 
of  our  own  day,  there  is  on  this  point  complBte  unanimity. 
Though,  between  the  savage  who  conceives  his  life  and 
property  to  be  at  the  absolute  disposal  of  his  chief,  and  the 
anarchist  who  denies  the  right  of  any  government,  autocraUo 
or  democratic,  to  trench  upon  his  individual  freedom,  therr 
seems  at  first  sight  an  entire  and  irreconcileable  antagonism ; 
yet  ultimate  analysis  discloees  in  them  this  fundamental  oom- 
mnnity  of  opinion ;  that  there  are  limits  which  individual 
actions  may  not  tranagreas — limits  which  the  one  regards  as 
originating  in  the  king's  will,  and  which  the  other  regards  as 
dedncible  from  the  equal  claims  of  fellow-citizena. 

It  may  perhaps  at  first  sight  seem  that  we  here  reach  a 
very  unimportant  conclusion  ;  namdy,  that  a  certain  tacit 
assumption  is  equally  implied  in  all  these  conflicting  political 
creeds —  an  assumption  which  is  indeed  of  self-evident 
validity.  The  question,  however,  is  not  the  value  or  novelty 
of  the  particular  truth  in  this  case  arrived  at.  My  aim  has 
been  to  exhibit  the  more  general  truth,  which  we  are  apt  to 
overlook,  that  between  the  most  opposite  beliefs  there  is 
usually  something  in  common, — something  taken  for  granted 
by  each ;  and  that  this  something,  if  not  to  be  set  down 
as  an  unquestionable  verity,  may  yet  be  conndered  to 
have  the  highest  degree  of  probability.  A  postulate  which, 
like  the  oi>£  above  instanced,  is  not  consciously  asserted  but 
unconsciously  involved ;  and  which  is  unconsciously  involved 
not  by  one  man  or  body  of  men,  but  by  numerous  bodies  ot 
men  who  divei^  in  countless  ways  and  degrees  in  the  rust  of 
their  bclie& ;  has  a  warrant  far  transcending  any  that  canV 
usually  shown.  And  when,  as  in  this  case,  the  poetulato  is 
abstract  —  is  not  based  on  some  one  concrete  experience 
common  to  all  mankind,  but  implies  an  induction  &om  a 
great  variety  of  experiences,  we  m^y  say  that  it  rauki  D«st  in 
eertsntty  to  the  postulates  of  exact  science. 
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Do  we  not  thus  arriVa  at  &  generalizatioii  which  may  habit* 
oally  guide  na  whea  seeking  for  the  soul  of  truth  in  things 
erroneous  ?  While  the  foregoing  illustration  brings  clearly 
home  the  fact,  that  in  opiniona  seeming  to  bo  absolutely  and 
supremely  vrong  something  right  is  yet  to  be  found ;  it  also 
indicates  the  method  we  should  pursue  in  seeking  the  some- 
thing right.  This  method  is  to  compttre  all  opinions  of  the 
snme  genus;  to  set  aside  as  more  or  less  discrediting  one 
another  those  rarious  special  and  concrete  elements  in  which 
such  opinions  disagree ;  to  observe  what  remains  after  the 
discordant  constituents  have  been  eliminated;  and  to  find 
for  this  remaining  constituent  that  abstract  expression  which 
holds  true  throughout  its  divergent  modifications. 

S  3.  A  candid  acceptance  of  this  general  principle  and  an 
adoption  of  the  courv  it  indicates,  ^H  greatly  aid  us  in  deal- 
ing with  those  chronic  antagonisms  by  which  men  are 
divided.  Applying  it  not  only  to  current  ideas  with  which 
we  are  personally  unconcerned,  but  ako  to  our  own  ideas  and 
those  of  our  opponents,  we  shall  be  led  to  form  far  more 
correct  jndgmente.  We  shall  be  ever  ready  to  suspect  that 
the  convictions  we  entertain  are  not  wholly  right,  and  that 
the  adverse  convictions  are  not  wholly  wrong.  On  the  one 
hand  we  shall  not,  in  common  with  the  great  mass  of  the 
unthinking,  let  our  beliefs  bo  determined  by  the  mere  accident 
of  birth  in  a  particular  age  on  a  particular  part  of  the  Earth's 
surfoce ;  and,  on  the  other  hand,  we  shall  be  saved  from  that 
error  of  entire  and  contemptuous  negation,  which  is  fallen 
into  bv  most  who  take  up  an  attitude  of  independent  criticisni. 

Of  all  antagonisms  of  belief,  the  oldest,  the  widest,  the  most 
profound  and  the  most  important,  is  that  between  Religion 
and  Science.  It  commenced  when  the  recognition  of  the 
simplest  uniformities  in  surrounding  things,  set  a  limit  to 
the  once  nniversal  superstition.  It  shows  itself  everywhere 
throughout  the  domain  of  human  knowledge:  affecting  men's 
Interpietations  alike  of  the  simplest  mechanical  accidcnls  and 
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of  the  most  complicated  eventa  in  the  historieft  of  nataoDs. 
It  has  ita  roots  deep  down  in  the  diverse  habits  of  thought  of 
di&rent  orders  of  minds.  And  the  conflicting  conceptions  ot 
nature  and  life  which  these  diverse  habits  of  thought  severally 
generate,  influence  for  good  or  ill  the  tone  of  feeling  and  the 
daily  conduct. 

An  unceasing  battle  of  opinion  like  this  which  has  been 
carried  on  throughout  all  ages  under  the  banners  of  Beligion 
and  Science,  has  of  course  generated  an  animosity  fatal  to  a 
just  estimate  of  either  party  by  the  other.  On  a  larger  scale, 
and  more  intensely  than  any  other  controTerey,  has  it  illus- 
trated that  perennially  signiflcant  fable  concerning  the  knights 
who  fought  about  the  colour  of  a  shield  of  which  neither 
looked  at  more  than  one  face.  Each  combatant  seeing  clearly 
his  own  aspect  of  the  question,  has  charged  his  opponent 
with  stupidity  or  dishonesty  in  not  seeing  the  same  aspect  of 
it ;  while  each  has  wanted  the  candour  to  go  over  to  his 
opponent's  side  and  And  out  how  it  was  that  he  saw  every- 
thing 80  differently. 

Happily  the  times  display  an  increomng  catholicity  of  feel- 
ing, which  we  shall  do  well  in  carrying  as  far  as  our.  nature* 
permit.  In  proportion  aa  we  love  truth  more  and  victory 
less,  we  shall  become  anxious  to  know  what  it  is  which  leadb 
our  opponents  to  think  as  they  do.  We  shall  b^in  to  suspect 
that  the  pertinacity  of  belief  exhibited  by  them  must  result 
from  a  perceptioii  of  something  we  have  not  perceived.  And 
we  shall  aim  to  supplement  the  portion  of  truth  we  have 
found  with  the  portion  found  by  them.  Making  a  more 
rational  estimate  of  human  authority,  we  shall  avoid  alike  the 
extremes  of  undue  submission  and  undue  rebellion — shall  not 
,  regard  some  men's  judgments  as  wholly  good  and  others  as 
wholly  bad ;  but  shall  rather  lean  to  the  more  defeusiblo 
position  that  none  are  completely  right  and  none  are  com- 
pletely wrong. 

Preserving,  as  far  as  may  be,  this  impartial  attitude,  let  UE 
then  contemplate  the  two  sides  of  this  great  controveny. 
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Keeping  guarvl  ugumst  tlie  bias  of  education  a:id  shutting  oat 
Lh«  wfaispei-ings  of  sectarian  feeling,  let  oa  consider  what  are 
tne  a  priori  probabilities  in  &Tour  of  eacli  party. 

§  4.  When  dnly  realized,  the  gener^  principle  abon 
illustaited  must  lead  us  to  anticipate  that  the  diverse  forma 
of  religioofi  belief  which  have  existed  and  which  still  exist, 
hare  oU  a  basia  in  some  ultimate  fact.  Judging  by  analogy 
the  implicatioii  is,  not  that  any  3ne  of  them  ia  altogether 
right ;  but  that  in  each  there  is  something  right  more  or  1<« 
disguised  by  other  things  wrong.  It  may  be  that  the  soul  of 
truth  contained  in  erroneous  creeds  is  very  unlike  most,  if  not 
all,  of  its  several  embodiments ;  and  indeed,  if,  as  we  have  good 
reason  to  expect,  it  ia  much  more  abstract  than  any  of  them, 
ita  unlikeness  necessarily  follows.  But  however  different 
from  ita  concrete  expressions,  some  essential  venty  must  be 
looked  for.  To  suppose  that  these  multiform  conceptions- 
should  be  one  and  oil  absolutely  groundless,  diacredita  too 
profoundly  that  arorage  human  intelligence  from  which  all 
our  individual  inteUigences  are  inherited. 

This  most  general  reason  we  shall  find  enforced  by  other 
more  special  ones.  To  the  presumption  that  a  number  of 
diverse  beUeta  of  the  some  class  have  some  common  founda- 
tion in  fact,  must  in  this  case  be  added  a  further  preenmption 
derived  from  the  omnipresence  of  the  l>elie&.  Religious  ideas 
of  one  kind  or  other  are  almost  universal.  Admitting  that 
io  many  places  there  are  tribes  who  have  no  theory  of  crea- 
tion, no  word  for  a  deity,  no  propitiatory  acts,  no  idea  of  an- 
other life — admitting  that  only  when  a  certain  phase  of  intel- 
ligence is  reached.do  the  most  rudimentary  of  such  theories 
make  their  appearance;  the  Implicattou  is  practically  the 
same.  Grant  that  among  all  races  who  have  passed  a 
certain  stage  of  intellectual  development  there  are  found 
v^ue  notions  concerning  the  origin  and  hidden  na- 
ture of  surrounding  things ;  and  tliere  arises  the  infer- 
ence that  such  notions  are  ueceseary  products  of  pro- 
gressing intelligence.      Ttieir    endless    variety    serves    but 
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to  rtrengthen  this  conclusion  :  showing  as  it  does  a  more  or 
leas  indepeiideiit  genesis— ahowing  how,  ia  different  plocei 
and  times,  like  conditions  have  led  to  ainiilnr  trains  of 
thought,  ending  in  analogous  results.  That  these  countless 
difierent,  and  yet  allied,  phenomena  presented  by  all  religioni 
are  accidental  or  factitious,  ia  an  untenable  supposition.  A 
candid  examinalsffli  of  the  evidence  quite  negatives  the  doo* 
Irine  maintained  by  some,  that  creeds  are  priestly  inventiooa. 
Kven  as  a  mere  question  of  probabilities  it  cannot  rationally 
be  concluded  that  in  every  society,  past  and  present,  savage 
and  civilized,  certain  members  of  the  community  have  com- 
bined to  delude  the  rest,  in  ways  ao  analogous.  To  any  who 
may  allege  that  some  primitive  fiction  was  devised  by  some 
primitive  priesthood,  before  yet  mankind  had  diverged  from 
a  common  centre,  a  reply  is  furnished  by  philology ;  for 
philology  proves  the  dispersion  of  mankind  to  have  com 
menced  before  there  existed  a  language  sufficiently  organized 
to  express  religious  ideas.  Moreover,  were  it  otherwise  'enable, 
the  hypothesis  of  artiiicial  origin  fails  to  account  for  the  facts. 
It  docs  not  explain  why,  mider  all  changes  of  form,  certain 
elements  of  religious  belief  remain  constant.  It  does  not 
show  us  how  it  happens  that  while  adverse  criticism  has  from 
age  to  age  gone  on  destroying  particular  theological  dogmas, 
it  has  not  destroyed  the  fimdament&l  conception  underlying 
titese  dogmas.  It  leaves  us  without  any  solution  of  the  strik- 
ing circumstance  that  when,  from  the  absurdities  and  cor- 
ruptions accumulated  around  them,  national  creeds  have 
Mien  into  general  discredit,  ending  in  indifferentism  or 
positive  denial,  there  has  always  by  and  by  arisen  a  re-asser- 
tion of  them:  if  not  the  same  in  form,  still  the  same  in 
essence.  Thus  the  universality  of  religious  ideas,  their  in- 
dependent evolution  among  different  primitive  races,  and 
their  great  vitality,  unite  in  showing  that  their  source  must 
be  deep-seated  instead  of  superficial.  In  other  words,  we 
ue  obliged  to  admit  that  if  not  Bupcrnaturally  derived  as 
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Che  majorit}r  contend,  they  must  be  derived  out  of  humoD 
flxperiencee,  slowly  accumulated  and  organized. 

Should  it  be  asserted  that  religious  ideaa  are  products  of 
the  religious  sentiment,  vhicb,  to  satisfy  itaelf,  prompts 
unaginatioiia  that  it  afterwards  projects  into  the  external 
world,  and  by  and  by  mistakes  for  realities ;  the  problem  is 
BOt  solved,  but  only  removed  further  back.  Whether  the 
wish  is  lather  to  the  thought,  or  whether  sentiment  and  idee 
have  a  common  genesis,  there  equally  arises  the  questioii — 
Whence  cornea  the  sentiment  ?  That  it  is  a  constituent  in 
man's  nature  is  implied  by  the  hypothesis ,-  and  oaimot  in- 
deed be  denied  by  those  who  prefer  other  hypotheses.  And 
if  the  religious  sentiment,  displayed  habitually  by  the  majority 
of  mankind,  and  oocaaionally  aroused  even  in  those  seemingly 
devoid  of  it,  must  be  classed  among  human  emotions,  we 
cannot  rationally  ignore  it.  We  are  bound  to  ask  its  origin 
and  its  function.  Here  is  an  attribute  which,  to  say  the  least, 
has  had  an  enormous  influence — which  has  played  a  con- 
fpicuoua  part  throughout  the  entire  post  as  far  back  as 
history  records,  and  is  at  present  the  life  of  numerous  insti- 
tutions, the  stimulus  to  perpetual  controversies,  and  the 
prompter  of  countless  daily  actions.  Any  Theory  of  Things 
which  takes  no  account  of  this  attribute,  must,  then,  be  ex- 
tremely defective.  If  with  no  other  view,  still  as  a  question 
in  philosophy,  we  are  called  on  to  say  what  this  attribute 
means;  and  we  cannot  decline  the  task  without  confessing 
our  philosophy  to  be  incompetent. 

Two  suppositions  only  are  open  to  us :  the  one  that  the 
feeling  which  responds  to  religious  ideas  resulted,  along  with 
all  other  human  faculties,  from  an  act  of  special  creation  ;  the 
other  that  it,  in  common  with  the  rest,  arose  by  a  process  of 
evolution.  If  we  adopt  the  first  of  these  alternatives,  uni- 
versally accepted  by  our  ancestors  and  by  the  immense 
majori^  of  our  contemporaries,  Ihe  matter  is  at  once  settled : 
aum  ia  directly  endowed   with   ^e  religiooa   feeling  by  ■ 
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creator ;  and  to  tliat  creator  it  designedly  responds.  If  we 
adopt  tlie  second  alternative,  then  we  are  met  by  the  qacationa 
— What  are  the  circumatancea  to  which  the  genesis  of  the  re- 
ligious feeling  is  due?  and — What  is  its  office  P  We  are  bound 
to  entortaia  these  questions ;  and  we  are  bound  to  find 
answers  to  them.  Considering  all  faculties,  as  we  must  on 
this  supposition,  to  result  irom  accumulated  modifications 
caused  by  the  intercourse  of  the  organism  with  ita  environ- 
ment, we  are  obliged  to  admit  that  there  exist  in  the  environ- 
ment certain  phenomena  or  conditions  which  hare  determined 
the  growth  of  the  feeling  in  question ;  and  so  are  obliged  to 
admit  that  it  is  as  normal  aa  any  other  faculty.  Add  to 
which  that  as,  on  the  hypothesis  of  a  development  of  lower 
forms  into  higher,  the  end  towards  which  the  progressife 
changes  directly  or  indirectly  tend,  must  be  adaptation  to 
the  requirements  of  existence;  we  are  also  forced  to  infer 
that  this  feeling  is  in  some  way  conducive  to  human  welfare. 
Thus  both  alternatives  contain  the  same  ultimate  implication. 
We  must  conclude  that  the  religious  sentiment  is  either  di- 
rectly created,  or  is  created  by  the  slow  action  of  natural 
causes ;  and  whichever  of  these  conclusions  we  adopt,  requires 
us  to  treat  the  religious  sentiment  with  respect. 

One  other  consideration  should  not  be  overlooked — a  con- 
sideration  which  students  of  Science  more  especially  need  to 
have  pointed  out.  Occupied  as  such  are  with  established  truths, 
and  accustomed  to  regard  things  not  already  known  as  things 
to  be  hereafter  discovered,  they  are  liable  to  forget  that  in- 
formation, however  extensive  it  may  become,  can  never  satisfy 
inquiry.  Positive  knowledge  does  not,  and  never  can,  fill 
the  whole  region  of  possible  thought.  At  the  uttermosl 
reach  of  discovery  there  arises,  and  must  ever  arise,  the  ques- 
tion—What lies  beyond  P  As  it  is  impossible  to  think  of  a 
limit  to  space  so  as  to  exclude  the  idea  of  space  lying  outside 
that  limit ;  so  we  cannot  conceive  of  any  explanation  profound 
enough  to  exclude  the  question — ^What  is  the  explanation  of 
that  explanation  P     Begarding  Science  as'a  gradually  increaa- 
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tag  afJiere,  we  may  eay  tluit  evoiy  addition  to  its  aur&oe 
does  but  bring  it  into  wider  contact  with  amroimding  neecieuce. 
There  must  ever  remain  therefore  two  antithetical  modes  of 
mental  action.  Throughout  all  future  time,  as  now,  the 
human  mind  may  occupy  itself,  not  only  with  ascertained 
phoncHnena  and  their  relations,  but  also  with  that  un- 
SBcertained  something  which  phenomena  and  their  rela- 
tiooa  imply.  Hence  if  knowledge  cannot  monopolize 
consciousness — if  it  must  always  continue  possible  for  the 
mind  to  dwell  upon  that  which  transcends  knowledge ;  then 
there  can  never  cease  to  be  a  place  for  something  of  the 
nature  of  Religion ;  since  Religion  under  all  its  forms  is  dis- 
tinguished from  everything  else  in  this,  that  its  sabject 
matter  is  that  which  passes  the  sphere  of  experience. 

Thus,  however  untenable  may  be  any  or  all  the  existing 
relig:ious  creeds,  however  gross  the  absurdities  associated  with 
them,  however  irrational  the  arguments  set  forth  in  their  de- 
fence, we  must  not  ignore  the  verity  which  in  all  likelihood 
lies  hidden  within  them.  The  general  probability  that  widely- 
spread  beliefs  are  not  absolutely  baseless,  is  in  this  case  en- 
forced by  a  further  probability  due  to  the  omnipresence  of 
the  beliefs.  In  the  existence  of  a  religious  sentiment,  what- 
ever be  its  origin,  we  have  a  second  evidence  of  great  signifi- 
cance. And  as  in  that  nescience  which  nluat  ever  remain  the 
antithesis  to  science,  there  is  a  sphere  for  the  exercise  of  this 
«entiment,  we  find  a  third  genenil  fact  of  like  implication. 
We  may  be  sure  therefore  the^  religions,  though  even  no;io 
of  them  be  actually  true,  are  yet  all  adumbrations  of  a  truth. 

§  5.  As,  to  ihe  religions,  it  will  seem  absurd  to  set  forth 
any  justification  for  Religion ;  so,  to  the  scientific,  wUl  it  seen> 
absurd  to  defend  Science.  Yet  to  do  the  lost  is  certainly  av 
needful  as  to  do  the  first  If  there  exists  a  class  who,  in 
eoDtempt  of  its  follies  and  disgust  at  its  corruptions,  have 
t^iatracted  towards  Religion  a  repugnance  which  makes  then 
overlook  the  fondamental  verity  contained  in  it ;  so,  too,  ia 
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there  b  cIubs  offended  to  sacK  a  degree  by  tto  deetructive 
criticisoiB  men  of  science  make  on  the  reli^ous  tenets  they 
regard  as  eaaential,  that  they  hare  acquireda  BtTong  prejudice 
ngainst  Science  in  general  They  are  not  prepared  witii  any 
UTOwed  reasons  for  their  dislike.  They  have  simply  a  re- 
iiiconbiance  of  the  rude  shakes  which  Science  has  given  to 
many  of  their  cherished  convictions,  and  a  suspicion  that  it 
may  perhaps  eventually  uproot  all  they  regard  as  sacred ;  and 
hence  it  produces  in  them  a  certain  inarticulate  dread. 

What  is  Science  f  To  see  the  absurdity  of  &e  prejudice 
against  it,  we  need  only  remark  that  Science  is  simply  a 
higher  development  of  common  knowledge  ;  and  that  if 
Science  is  repudiated,  all  knowledge  must  be  repudiated 
along  with  it.  The  extremest  bigot  will  not  suspect  any 
harm  in  the  observatiim  that  the  sun  rises  earlier  and  sets 
later  in  the  summer  than  in  the  winter ;  but  will  rather 
consider  such  an  observation  as  a  useful  aid  in  Mfilling  the 
duties  of  life.  Well,  Astronomy  is  an  organized  body  of 
similar  obeervatiODS,  made  with  greater  nicety,  extended  to  a 
larger  number  of  objects,  and  so  analyzed  as  to  disclcee  the 
real  arrangements  of  die  heavens,  and  to  dispel  our  false  con- 
ceptions of  them.  That  iron  will  rust  in  water,  that  wood 
will  bum,  that  long  kept  viands  become  putrid,  the  most 
timid  sectarian  will  teach  without  alarm,  as  things  useiul  to 
be  known.  But  these  are  chemical  truths :  Chemistry  is  a 
systematized  collection  of  such  facts,  ascertained  with  pr^ 
ciaion,  and  so  classified  and  generalized  as  to  enable  us  to  say 
with  certainty,  concerning  each  simple  or  compound  substance^ 
what  change  will  occur  in  it  under  given  conditions.  And 
thus  is  it  with  all  the  sciences.  They  severaUy  germinate 
out  of  the  experiences  «f  daily  life ;  insensibly  as  they  grow 
they  draw  in  remoter,  more  numerous,  and  more  complex 
experiences;  and  among  these,  they  ascertain  laws  of  de- 
p^ence  like  those  which  make  up  our  knowledge  of  the 
most  familiar  objects.  Nowhere  is  it  possible  to  draw  a  line 
and  Bay — here  S'cienoe  heginB.     And  m  it  is  the  fimction  of 
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eomTowi  observation  to  serve  for  the  guidance  of  coud&et ;  so, 
too,  in  die  guidance  of  conduct  the  offioeof  the  most  recondite 
and  atntraot  inquiries  of  Science.  Thiongh  the  countless  in- 
dusfjial  proceseee  and  the  various  modes  of  locomotion  which 
it  has  given  to  US,  Physics  regulates  more  completely  our  social 
life  than  does  hia  acquaintance  with  the  properties  of  aur^ 
FOonding  bodies  regulate  t^e  life  of  the  savage.  Anatomy 
ind  Physiology,  through  their  efiects  on  the  practice  of  medi- 
cine and  hygiene,  modify  our  actions  almost  as  much  as  does 
our  acquaintance  with  the  evils  and  benefits  which  common 
enviKoung  agencies  may  produce  on  our  bodies.  All  Science 
is  prevision ;  and  all  prevision  oltimatelv  aids  as  in  greater  or. 
less  degree  to  achieve  the  good  and  avoid  the  had.  As 
certainly  as  the  perception  of  an  object  lying  in  our  path 
warns  ns  against  stumbling  over  it ;  so  certainly  do  those 
more  complicated  and  subtle  perceptions  which  constituto 
Science,  warn  us  against  stumbling  over  intervening  obstacles 
in  the  pursuit  of  oar  distant  ends.  Thus  being  one  in  origin 
and  function,  the  simplest  forms  of  cognition  and  the  moat 
complex  must  be  dealt  with  alike.  We  are  bound  in  con- 
sistency to  receive  the  widest  knowledge  which  onr  faculties 
can  reach,  or  to  reject  along  with  it  that  narrow  knowledge 
possessed  by  all.  There  is  no  logical  alternative  "between 
accepting  our  intelligence  in  its  entirety,  or  repudiating  even 
that  lowest  intelligence  which  we  poaseas  in  common  with 
brutes. 

To  ask  the  question  which  more  immediately  concerns  our 
argument— whether  Science  b  substantially  true  P — ia  much 
like  asking  whether  the  sun  gives  light.  And  it  is  because 
they  are  conscious  how  undeniably  valid  are  most  of  its  proposi- 
done,  that  the  theological  party  regard  Science  with  so  much 
secret  alarm.  They  know  that  during  the  two  thousand 
yean  of  ita  growth,  some  of  its  larger  divisions — mathe- 
matics, physics,  astronomy— have  been  subject  to  the  ri- 
gorous criticism  of  successive  generations ;  and  have  notwith- 
Btanding  become  ever  more  finnly  established.     They  know 
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that,  unlike  many  of  their  own  doctrines,  which  were  onofl 
universally  received  but  have  age  by  age  been  more 
frequently  called  io  queetion,  the  doctriaes  of  Science,  at  first 
ronBned  to  a  few  scattered  inqmiren,  have  been  slowly  grow- 
ing into  gbaeral  acceptance,  and  are  now  in  gnat  part  ad- 
mitted ae  beyond  dispute.  They  know  that  meu  of  science 
tiironghout  the  world  subject  each  other's  results  to  the  moat 
Korching  examination ;  and  that  error  is  mercilessly  exposed 
and  rejected  as  soon  as  diBGovered.  And,  finally,  they  know 
that  still  more  conclusive  testimony  Is  to  be  found  in  the 
iaily  verification  of  scientific  predictions,  and  in  the  never- 
cuasing  triumphs  of  those  arts  which  Science  guides. 

To  regard  with  alienation  that  wbioh  had  suuh  high 
credentials  is  a  folly.  Though  in  the  tone  which  niany  of 
the  scientific  adopt  towards  them,  the  defenders  of  Religion 
may  find  some  excuse  for  this  alienation;  yet  the  excuse  is  a 
very  insufficient  one.  On  the  side  of  Science,  as  on  tlieir  own 
aide,  they  must  admit  that  short-comings  in  the  advocates  do 
not  tell  essentially  again'it  that  which  is  advocated.  Science 
must  be  judged  by  itself:  and  so  judged,  only  the  most  per- 
verted intellect  can  fail  to  see  that  it  is  worthy  of  all  reverence. 
Be  there  cr  be  there  not  any  other  revelation,  we  have  a 
veritable  revelation  in  Science — a  continuous  dinclosnra, 
through  the  intelligence  with  which  we  are  endowed,  of  the 
established  order  of  the  Universe.  This  disclosure  it  is  the 
duty  of  every  one  to  verify  as  far  as  in  him  lice ;  and  having 
verified,  to  receive  with  all  hiunilitv. 

g  6.  On  both  sides  of  this  great  controversy,  then,  truth 
must  exist  An  unbiassed  consideration  of  its  general  aspects 
forces  us  to  conclude  that  Beligion,  everywhere  prfsent  as  a 
weil  running  through  the  warp  of  human  history,  expresses 
some  eternal  fact ;  while  it  is  almost  a  truism  to  say  of  >^icnce 
that  it  is  an  organised  mass  of  facts,  ever  growing,  and  ever 
being  more  completely  purified  from  errors.  And  if  bot)i 
have  basea  in  the  realitv  of  thinss,  tl^n  betwe^i  thom  then; 
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mutt  be  a  fundumontal  harmony.  It  is  an  incredible  hypo* 
thesis  that  there  are  two  orders  of  truth,  in  absolute  and  ever- 
lasting opposition.  Only  on  aomc  M&nichean  theory,  whii^h 
among  ourselves  no  one  dares  openly  avow  however  much  his 
belieft  may  be  tainted  by  it,  is  such  a  suppodtion  even  con 
eeivable.  That  Religion  is  divine  and  Science  diab<Jical,  is  • 
proposition  which,  though  implied  in  many  a  clerical  declama- 
tion, not  the  most  vehement  fanatic  can  bring  himself  dis- 
tinctly to  assert.  And  whoever  does  not  assert  this,  must 
admit  that  under  their  seeming  antagonism  lies  hid^n  an 
ratire  ^reement. 

Each  mde,  therefore,  has  to  recognize  the  claims  of  the  other 
as  standing  for  truths  that  are  not  to  be  ignored.  He  who 
contemplates  the  Universe  frMn  the  religious  point  of  view, 
must  leam  to  see  that  this  which  we  call  Science  is  one  con- 
stituent of  the  great  whole  ;  and  as  such  ought  to  be  regarded 
with  a  sentiment  like  that  which  the  remainder  excites. 
While  he  who  contemplat«8  the  universe  from  the  scientific 
point  of  view,  must  leam  to  see  that  this  which  we  call  Reli- 
gion is  similarly  a  constituent  of  the  great  whole ;  and  being 
such,  must  be  treated  as  a  subject  cJ  science  with  no  moro 
prejudice  than  any  other  reality.  It  behoves  each  party  to 
Htnve  to  understand  the  other,  with  the  conviction  that  the 
other  has  something  worthy  to  be  understood ;  and  with  the 
conviction  that  when  mutually  recognized  this  something 
will  be  the  basis  of  a  complete  reconciliation. 

How  to  find  this  something — how  to  reconcile  them,  thus 
becomes  the  problem  which  we  should  pereeveringly  try  to 
solve.  Not  to  reconcile  them  in  any  makeshift  way — not  to 
find  one  of  those  compromiaea  we  hear  from  time  to  time 
proposed,  which  their  proposers  must  secretly  feel  are  artif 
ficial  and  temporary ;  but  to  arrive  at  the  terms  of  a  real  am 
pennanent  peace  between  them.  The  thing  we  have  to  seek 
out,  is  that  ultimate  truth  which  both  will  avow  with  abso- 
lute sincerity — with  not  the  remotest  mental  reservation. 
Them  shall  be  no  concessirai— no  yielding  on  either  side  of 
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nmetliiiig  that  will  by  utd  by  be  reaaeerted ;  but  the  com  mon 
ground  on  which  they  meet  shftU  be  one  whioh  each  will 
maintain  for  itoelf.  We  hare  to  discover  some  fundamental 
verity  which  Religion  will  aaaert,  with  all  possible  amphsais, 
in  tlie  absence  of  Science ;  and  which  Science,  with  all  pofiHible 
emphasis,  will  assert  in  the  absence  of  Seligion — some  fonda- 
mental  Terity  in  the  deCence  of  which  each  will  find  the 
other  its  ally. 

Or,  changing  the  point  of  view,  our  aim  must  be  to  co- 
ordinate the  seemingly  opposed  convictions  which  Religion 
and  Science  embody.  From  the  coalescence  of  antagnnist 
ideas,  each  containing  its  portion  of  truth,  there  always  arises 
a  higher  development  As  in  (Geology  when  the  igneous  and 
aqueous  hypotheses  were  united,  a  rapid  advance  took  place ; 
as  in  Biology  we  are  beginning  to  progress  through  the 
fusion  of  the'  doctrine  of  types  with  the  doctrine  of  adapta- 
tions; as  in  Feychology  the  arrested  growth  recommences 
now  that  the  disciplee  of  Eant  and  thoee-of  Locke  have  both 
their  views  recognized  in  the  theory  that  organized  ex- 
periences produce  forms  of  thonght ;  as  in  Sociology,  now  that 
it  is  beginning  to  aaaome  a  positive  character,  we  find  a  recog- 
nition of  both  the  party  of  progress  and  the  party  of  order,  as 
each  holding  a  troth  which  forms  a  needful  complement  to 
that  held  by  the  other ;  so  must  it  be  on  a  grander  scale  with 
Reli^on  and  Science.  Here  too  we  must  look  for  a  conception 
which  combines  the  oonolnsions  of  both  ;  and  here  too  we  may 
expect  important  results  irom  their  combination.  To  un- 
derstand how  Science  and  Religion  express  opposite  sidea  of 
the  same  fact — the  one  its  near  or  visible  side,  end  the  other 
its  remote  or  invisible  side — this  it  is  which  we  must  attempt ; 
■nd  to  achieve  this  must  profoundly  modify  our  general 
Theory  of  Things. 

Already  in  tiio  foregoing  pages  the  method  of  seeking  such 
a  reconciliation  has  been  vaguely  foreshadowed.  Before  pn> 
oeeding  further,  however,  it  will  be  well  to  treat  the  question 
of  method  more  definitdr.     To  find  that  truth  in  vhiob 
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Religion  And  Scieoce  coalesce,  we  roust  know  in  what  di- 
reotioa  to  look  for  it^  and  what  kind  of  truth  it  is  likely 
to  be. 

J  7.  We  have  found  d  priori  reason  for  believing  that  in 
all  leligiona,  even  the  rudest,  there  lies  hidden  a  fundamental 
verity.  We  have  inferred  that  this  fundamental  verity  ia 
that  element  common  to  all  religiona,  which  remains  afiet 
their  diacordant  peculiaritiee  have  been  mutually  cancelled 
And  we  have  further  inferred  that  this  element  is  almost 
obtain  to  be  more  abstract  than  any  current  rehgioua 
doctrine.  Now  it  is  manifest  that  only  in  some  highly 
abatraot  proportion,  can  Beligion  and  Science  find  a  common 
ground.  Neither  such  dogmas  as  those  of  the  trinitarian  and 
nnitarian,  nor  any  such  idea  as  that  of  projatiation,  common 
though  it  may  be  to  all  religions,  can  serve  aa  the  desired 
basis  of  agreement ;  for  Science  cannot  recognize  belieb  like 
these :  they  lie  beyond  its  sphere.  Hence  we  see  not  only 
that,  judging  by  analogy,  the  essential  truth  contained  in 
Religion  is  that  most  abstract  element  pervading  all  its  fonni ; 
but  also  that  this  most  abstract  element  is  the  only  one  in 
which  Beligion  is  likely  to  agree  with  Science. 

Similarly  if  we  begin  at  the  other  end,  and  inquire  what 
Ecientifio  truth  con  unite  Science  and  Religion.  It  is  at  onoe 
manifest  that  Reli^on  can  take  no  cognizance  of  special 
ecientifio  doctrines;  any  more  than  Science  can  take  cogni- 
zance of  special  rdigions  doctrines.  The  truth  which  Science 
asserts  and  Religion  indorses  cannot  be  one  fiimished  by 
mathematios ;  nor  can  it  be  a  physical  truth ;  nor  can  it  be  a 
truth  in  chemistry :  it  cannot  be  a  truth  belonging  to  any 
particular  science.  No  generalization  of  the  phenomena  »i 
■pace,  of  time,  of  matter,  or  of  force,  can  become  a  Religions 
conception.  Such  a  conception,  if  it  anywhere  exists  iu 
Science,  must  be  more  general  than  any  of  these — ^must  be 
one  underlying  all  of  them.  If  there  be  a  &ct  which 
Science  recogniaea  in  oommon  with  Religion,  it  must  be  tbat 
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fact  from  whicli  the  Beveral  branches  of  Science  diver^,  h 
from  their  common  root. 

Afiaoming  then,  that  aiiice  these  two  great  realitiea  are 
conatituenta  of  the  Bome  mind,  and  Rspood  to  different  aspects 
of  tlie  Bam£  TJmTeree,  there  must  be  a  ^mdamental  harmony 
between  them ;  we  see  good  reason  to  conclude  that  the  most 
abstract  truth  contained  in  Keligton  and  the  most  abstract 
truth  contained  in  Science  must  be  the  one  in  which  the  two 
coalesce.  The  largest  fact  to  be  found  witMn  our  mental 
range  must  be  the  one  of  which  we  are  in  search.  Uniting 
these  positiTe  and  negative  poles  of  human  thought,  it  must 
be  the  ultimatA  laot  in  our  intelligence. 

§  8.  Before  proceeding  in  the  search  for  this  common 
datum  let  me  bespeak  a  little  patience.  The  next  three 
chapters,  setting  out  from  different  points  and  converging  to 
the  same  conclusion,  will  be  comparatively  unattractdve. 
Students  of  philosophj  will  find  in  them  much  that  is  more 
or  leas  familiar ;  and  to  most  of  those  who  are  unacquainted 
with  the  literature  of  modem  metaphysics,  they  may  prov« 
somewhat  dif&cult  to  follow. 

Our  argument  however  cannot  dispense  with  these  chap- 
ters ;  and  the  greatness  of  the  question  at  issue  justifies  even 
a  heavier  tax  on  the  reader's  attention.  The  matter  is  one 
which  concema  each  and  all  of  us  more  than  any  other  matter 
whatever.  Thou^  it  affects  ns  little  in  a  direct  way,  the  view 
we  arrive  at  must  indirectly  affect  us  in  all  our  relations— must 
determine  our  conception  of  the  Universe,  of  Life,  of  Human 
Nature — must  influraice  our  ideas  of  right  and  wrong,  and  eo 
modify  our  conduct.  To  reach  that  point  of  view  from  which 
the  seeming  discordance  of  Beligion  and  Science  disappears, 
and  the  two  mei^  into  one,  must  cause  a  revolution  of 
thought  fruitful  in  beneficial  consequences,  and  must  surely 
be  worth  an  effi>rt. 

Here  ending  preliminaries,  let  ua  now  address  ouiwlve*  to 
this  all-important  inqoiry. 
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I  9.  'When,  on  the  aea-shore,  we  note  how  the  hnlla  ei 
distant  veesela  are  hidden  below  the  horizon,  and  how,  of  still 
remoter  Tosaela,  only  the  uppermost  sails  are  visible,  we 
realize  with  toleraUe  clearness  the  slight  currature  of  that 
portion  of  the  sea's  suriace  which  lies  before  us.  But  when 
we  seek  in  imag^natioQ  to  follow  out  this  curved  surface  as  it 
actually  exists,  slowly  bending  round  until  all  its  meridians 
meet  in  a  point  eight  thousand  miles  below  our  feet,  we  find 
ourselves  utterly  baffled.  We  cannot  conceive  in  its  real 
form  and  magnitude  even  that  small  segment  of  our  globe 
which  extends  a  hundred  tniles  on  every  side  of  us ;  much 
lees  the  globe  as  a  whole.  The  piece  of  rock  on  which  we 
staod  can  be  mentally  represented  with  something  like  com- 
plet«neiis :  we  find  ourselves  able  to  think  of  its  top,  its  sides, 
and  its  nnder  surface  at  the  same  time ;  or  so  nearly  at  the 
same  time  that  they  seem  all  present  in  consciousness  together; 
and  so  we  can  form  what  we  call  a  conception  of  the  rock. 
But  to  do  the  like  with  the  Earth  we  find  impossible.  If 
even  to  imagine  the  antipodes  as  at  that  distant  place  in 
space  which  it  actually  occupies,  is  beyond  our  power ;  much 
more  beyond  our  power  must  it  be  at  the  same  time  to 
imagine  all  other  remote  points  on  the  Earth's  surface  as 
in  their  actual  places.  Yet  we  habitually  speak  as  though 
we  had  an  idea  of  the  Earth — as  though  we  could  think  of  it 
in  the  same  way  that  we  think  of  minor  objects. 
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What  conceptioii,  then,  do  we  form  of  it  P  the  reader  may 
uk.  That  ite  name  calls  up  in  us  some  state  of  consciousness 
is  unquestionable ;  and  if  this  state  of  consciousness  is  not  a 
conception,  properly  so  called,  what  is  it  P  The  ansirer  seems 
to  be  this : — We  have  learnt  by  indirect  methods  that  the 
Earth  is  a  sphere ;  we  have  formed  models  approximately 
representing  its  shape  and  the  distribution  of  ita  parts  ; 
generally  when  the  Earth  is  referred  to,  we  either  think  of  an 
indefinitely  extended  mass  beneath  our  feet,  or  else,  leaving 
out  the  actual  Earth,  we  think  of  a  body  like  a  terrestrial 
globe ;  but  when  we  seek  to  imagine  the  Earth  as  it  really  is, 
we  join  these  two  ideas  as  well  as  we  can — such  peroeptioB  as 
our  eyes  give  us  of  the  Earth's  sur&ce  we  couple  with  the 
oonceptioD  of  a  sphere.  And  thus  we  form  of  the  Earth,  not 
a  conception  properly  so  called,  but  only  a  symbolic  concej^ 
tion.* 

A  large  proportion  of  onr  conceptions,  including  all  those 
of  much  generality,  are  of  this  order.  Qreat  magnitudes, 
great  durations,  great  numbers,  are  Done  of  them  actually 
conceived,  but  are  all  of  them  conceived  more  or  less  symbol- 
ically ;  and  so,  too,  are  all  those  daases  of  objects  of  which  we 
predicate  some  ocmmion  tact.  When  mention  is  made  of  any 
individual  man,  a  tolerably  complete  idea  of  him  is  formed. 
If  the  family  he  belongs  to  be  spoken  of,  probably  but  a  part 
<tf  it  will  be  represented  in  thought :  under  the  necessity  of 
attending  to  that  which  is  a^d  about  the  family,  we  realize  in 
imagination  only  its  most  important  or  familiar  members, 
and  pass  over  the  rest  with  a  nascent  consciousness  which  wa 
know  could,  af  requisite,  be  made  complete.  Should  some- 
thing be  remarked  of  the  claaa,  say  farmers,  to  which  this 
Sunily  belongs,  we  u^ther  enumerate  in  thought  all  the  indi- 
viduals contained  in  the  class,  nor  believe  that  we  could  do  so 
if  required ;  but  we  are  content  with  taking  some  few  samidei 

*  TbiMS  who  may  hna  bafon  mat  vith  tUi  tann,  will  peneira  that  tt  w  hMl 
uad  in  quit*  >  difforeat  mdm. 
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of  it,  and  remembering  that  theae  could  ba  indefimtel;  mul> 
tiplied.  Snpposmg  the  subject  of  which  ioraething  ie  predi- 
cated be  Eaglishmen,  the  answering  state  of  oonaciousness  ia 
a  stiU  more  inadequate  roprcwmtatiTe  of  the  reality.  Yet 
more  remote  is  the  likeness  of  the  thought  to  the  thing,  if 
reference  be  made  to  Europeans  or  to  human  beings.  And 
when  we  come  to  pn^oeitions  oonceming  the  mammalia,  or 
concerning  the  whole  of  the  yertebrats,  or  couceming  animahi 
in  general,  or  oonceming  all  organic  beings,  the  unlikeness  of 
our  conceptions  to  the  objects  named  reaches  ita  extreme. 
Throughout  which  series  of  instances  we  see,  that  as  the 
number  of  ol^ects  grouped  together  in  thought  increases,  the 
concept,  formed  of  a  few  typical  samples  joined  with  the 
Qotioa  of  multiplicity,  becomes  more  and  more  a  mere  symbol ; 
not  only  because  it  gradually  ceases  to  represent  the  size  of 
the  group,  but  also  because  as  the  group  grows  more  hetero- 
geneous, the  typical  samples  thought  of  are  less  like  the 
average  objects  which  the  group  contains. 

This  formation  of  eymbolio  coaceptioiis,  which  inevitably 
arises  as  we  pass  from  small  and  concrete  objects  to  large  and 
,  to  discrete  ones,  is  mostly  a  very  useful,  and  indeed  necessary, 
process.  When,  instead  of  things  whose  atbributeo  can  be 
tolerably  well  united  in  a  siogle  state  of  consciousness,  we 
hsTQ  to  deal  with  things  whose  attributes  are  too  vast  or 
numerous  to  be  so  united,  we  must  either  drop  in  thought 
part  of  their  attributes,  or  else  not  think  of  them  at  all^ 
either  form  a  more  or  leas  symbolic  conception,  or  no  concep- 
tion. We  must  predicate  nothing  of  objects  too  great  or  too 
multitudinous  to  be  mentally  represented ;  or  we  must  make 
our  predications  by  the  help  of  extremely  inadequate  repre- 
sentations of  such  objects — mere  symbols  of  them. 

But  while  by  this  process  alone  we  are  enabled  to  form 
general  propositions,  and  so  to  reach  general  conclusioiiB,  we  are 
by  this  process  perpetually  led  into  danger,  and  very  often 
into  error.  We  habitually  mistake  our  symbolic  conceptions 
fiir  real  ones ;  and  so  are  betrayed  into  countless  false  infer- 
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eacee.  Not  only  is  it  that  in  proportioa  as  the  concept  m 
fonn  of  any  thing  or  class  of  things,  misrepresents  the  reality, 
we  are  apt  to  be  vrong  in  any  assertion  we  make  reepeoting 
the  reality ;  bat  it  is  that  we  are  led  to  suppose  we  have  truly 
oonceived  a  great  rariety  of  things  which  we  have  conceived 
only  in  this  fictitious  way ;  and  farther  to  confound  with 
these  certain  things  which  cannot  be  conceived  in  any  way. 
How  almost  unavoidably  we  fall  into  this  error  it  will  be 
needful  here  to  observa 

From  objects  readily  repreeentable  in  their  totality,  to  thos» 
of  which  we  cannot  form  even  an  approximate  repreeentaticai, 
there  is  an  insensible  transition.  Between  a  pebble  and  the 
entire  Earth  a  series  of  magnitudes  might  be  introduced,  each 
of  which  differed  from  the  adjacent  ones  ao  slightly  that  it 
would  be  impossible  to  say  at  what  point  in  the  series  our 
conceptions  of  them  became  inadequate.  Similarly,  there  is 
a  gradual  progression  from  those  groups  of  a  few  individuals 
which  we  can  think  of  as  groups  with  tolerable  completeness, 
to  those  larger  and  larger  groups  of  which  we  can  form 
nothing  like  true  ideas.  Whence  it  is  manifest  that  we  pass 
from  actual  conceptions  to  symbolic  ones  by  infinitesimal 
steps.  Noto  next  that  we  are  led  to  deal  with  our  aj'mbolio 
conceptions  as  though  they  were  actual  ones,  not  only  because 
we  cannot  clearly  separate  the  two,  but  also  because,  in  the 
great  majority  of  cases,  the  first  serve  our  purposes  nearly  or 
quite  aa  well  aa  the  last — are  simply  the  abbreviated  signs 
we  substitute  for  those  more  elaborate  signs  which  are  our 
equivalents  for  real  objects.  Those  veiy  imperfect  represent- 
ations of  ordinary  things  which  we  habitually  make  in  thinking, 
we  know  can  be  developed  into  adequate  ones  if  needful.  Those 
>;oncepts  of  larger  magnitudes  and  more  extensive  classes 
ffhich  we  cannot  make  adequate,  wo  Btill  find  can  be  verified 
by  some  indirect  process  of  measurement  or  enumeration 
And  even  in  the  cose  of  such  an  utterly  inconceivable  object 
BS  the  Solar  System,  we  yet,  through  the  fulfilment  of  pre- 
dictions founded  on  our  {^mbolic  conception  of  it,  gain  the 
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Aoavictian  Utat  ihia  Bymbolio  oocceptioii  stands  for  aa  actual 
existence,  and,  in  a  sense,  b-uly  expresBes  certain  of  its 
constituent  relations.  Thus  our  symboUe  conceptions  being 
io  the  majority  of  cases  capable  of  development  into  complete 
ones,  and  in  most  other  cases  serving  aa  steps  to  conclusioiu 
which  are  proved  valid  by  tJieir  correspondence  with  observa- 
tion, we  acquire  a  confiimed  habit  of  dealing  with  them  as 
true  oonceptiona  —  as  re^  lepresentations  of  actualities. 
Learning  by  long  experience  that  they  can,  if  needful,  be 
verified,  we  are  led  habitually  to  accept  them  without  vend- 
cation.  And  thus  we  open  the  door  to  some  which  profess 
to  stand  for  known  things,  but  which  really  stand  for  things 
that  cannot  be  known  in  any  way. 

To  sum  op,  we  must  say  of  conceptions  in  general,  that 
they  are  complete  only  when  the  attributes  of  the  object 
conceived  are  of  such  number  and  kind  that  they  can  be 
represented  in  consciousneaa  so  nearly  at  the  same  time  aa  to 
seem  all  present  together;  that  as  the  objects  conceived 
become  larger  and  more  omiplex,  some  of  the  attributes  GitA 
thought  of  fade  &om  oonsciousness  before  the  rest  have  been 
represented,  and  the  conception  thus  becomes  imperfect ;  that 
when  the  size,  complexity,  or  discreteness  of  the  object 
ooaceived  becomes  very  great,  only  a  small  portion  of  its 
attributes  can  be  thought  of  at  once,  and  the  conceptioa 
formed  of  it  thus  becomes  so  inadequate  as  to  be  a  mere  sym- 
bol ;  that  nevertheless  such  symbolic  conceptions,  which  are 
indispensable  in  general  thinkEog,  are  legitimate,  provided 
that  by  some  cumulative  or  indirect  process  of  thought,  or  by 
ihe  fulfilment  of  predictions  based  on  them,  we  con  assure 
ourselves  that  they  stand  for  actualities ;  but  that  when  our 
symbolic  conceptions  are  such  that  no  cumulative  or  indirect 
processes  of  thought  can  enable  us  to  ascertain  that  there  are 
corresponding  actualities,  nor  any  predictions  be  made  whose 
fulfilment  can  prove  this,  then  they  are  altogether  vicious  and 
illusive,  and  in  no  way  distinguishable  &om  pure  fiolioui. 
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§  10.  And  now  to  consider  the  bearings  of  this  general 
truth  on  our  immediate  topic — Ultimate  Keligioua  Ideas, 

To  the  mind  as  it  develops  in  speculative  power,  the 
problem  of  the  Universe  suggests  itsel£  What  is  it  f  and 
whence  comes  it  ?  are  questions  that  press  for  solution,  whep, 
&om  tiiae  to  time,  the  ima^natioa  rises  above  daily  triviali  ■ 
ttc&  To  fill  the  vacuum  of  thought,  any  tJieory  that  is 
proposed  seems  better  than  none.  And  in  the  absence  of 
others,  uiy  thooiy  that  is  proposed  easily  gains  a  footing  and 
afterwards  maintains  its  ground :  partly  irom  the  readiness  of 
mankind  to  accept  proximate  explanations ;  partly  fimn  the 
authority  which  soon  accumulates  round  such  explanati(uu 
when  given. 

A  critical  examination,  however,  will  prove  not  only  that 
no  current  hypothesis  is  tenabl^  but  also  that  no  tenable 
hypothesis  can  be  framed. 

g  11.  ^Respecting  the  origin  of  the  Universe  three  verbally 
intelligible  suppositions  may  be  made.  We  may  assert  that  it 
is  self-existent ;  or  that  it  is  self-created ;  or  that  it  is  created 
by  an  external  agency.  Which  of  these  suppositions  is  most 
credible  it  is  not  needful  here  to  inquire.  The  deeper  quee* 
tion,  into  which  this  finally  merges,  is,  whether  any  one  of 
them  is  even  conceivable  in  the  true  sense  of  the  word.  Let 
us  BuccessiTely  test  them. 

When  we  speak  of  a  man  as  self-supporting,  of  an  appa- 
ratus aa  self-acting,  or  of  a  tree  as  self-developed,  our  ex- 
pressions, however  inexact,  stand  for  things  that  can  be 
reolized  in  thought  with  tolerable  completeness.  Our  con- 
ception of  the  self'development  of  a  tree  is  doubtless 
tymbolic.  But  though  we  cannot  really  represent  in  con- 
sciousness Uie  entire  series  of  complex  changes  through  which 
the  tree  passes,  yet  we  can  thus  represent  the  leading  features 
of  the  series ;  and  general  experience  teaches  us  that  by  long 
contintied  observation  we  could  gain  the  power  to  realize  in 
thought  a  series  of  changes  more  fully  represonting  the  actu&l 
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■n^ :  that  10,  we  know  that  our  symboUo  conceptioa  of  self- 
deTfilopment  can  be  expanded  into  something  like  a  real 
conceptioQ ;  and  that  it  expresses,  however  inaccurately,  an 
actual  process  in  nature.  But  when  we  speak  of  self-exiat- 
once,  and,  helped  by  the  abore  analogies,  form  some  vague  sym- 
bolic conception  of  it,  we  delude  oursdres  in  supposing  that 
this  symbolic  conception  is  of  the  same  order  as  the  others.  On 
joining  the  word  ulf  to  the  word  existence,  the  force  of 
association  makes  us  believe  we  have  a  thought  like  that 
suggested  by  the  compound  word  self-acting.  An  endeavour 
to  expand  thia  symbolio  conception,  however,  will  undeceive 
us.  In  the  first  place,  it  is  clear  that  by  self-existence 

we  especially  mean,  an  existenoe  independent  of  any  other — ' 
not  produced  by  any  other :  the  assertion  of  self-existence  is 
simply  an  indirect  denial  of  creation.  In  thus  excluding  the 
idea  of  any  antecedent  cause,  we  necessarily  exclude  the  idea 
of  a  beginning;  for  to  admit  the  idea  of  a  beginning — to 
admit  that  there  was  a  time  when  the  existence  had  not  com- 
menced— ^is  to  admit  that  its  commencement  was  determined 
by  something,  or  was  cansed ;  which  is  a  contradiction.  Self- 
existence,  therefore,  necessarily  means  existence  without  a 
b^inning ;  and  to  form  a  conception  of  self-existence  is  to 
form  a  conception  of  existence  without  a  beginning.  Sow  by 
no  mental  effort  can  we  do  this.  To  conceive  existence 
through  infinite  post-time,  implies  the  conception  of  infinite 
past-time,  which  is  an  iihpossibility.  To  this  let  ns  add, 

that  even  were  self-existence  conceivable,  it  would  not  in  any 
sense  be  an  explanation  of  the  tTniveree.  No  one  will  say 
that  the  existence  of  an  object  at  the  present  moment  [■ 
made  easier  to  nnderstand  by  the  discovery  that  it  existed  an 
hour  ago,  or  a  day  ^o,  or  a  year  ago ;  and  if  its  existenoe 
now  is  not  made  in  the  least  d^jee  more  comprehensible  by 
its  existence  during  some  previous  finite  period  of  time,  then 
no  accumulation  of  such  finite  periods,  even  could  we  extend 
them  to  an  infinite  period,  would  make  it  more  comprehensible; 
Thna  the  Ath^stic  theory  is  not  only  absolutely  unthinkable 
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but,  emu  if  it  were  thinkiible,  would  not  be  a  solution,  Tbe 
assertion  that  the  TTniveree  ia  self-eustent  does  not  reallj  carry 
us  a  step  beyond  the  cognition  of  its  present  existence ;  and 
so  leaves  ua  with  a  mere  re-statement  of  the  mystery. 

The  hypotheeia  of  self-creation,  wluch  practically  amounta 
to  what  ia  called  Pantheism,  is  aimilarly  incapable  of  being 
represented  in  thought.  Certain  phenomena,  soch  aa  th« 
precipitation  of  invisible  vapour  into  cloud,  aid  us  in  forming 
a  symbolic  conception  of  a  self-evolved  Universe ;  and  there 
are  not  wanting  indications  in  the  heavens,  and  on  the  earth, 
which  help  us  to  render  this  conception  tolerably  definite- 
But  while  tbe  soccession  of  phases  through  which  the 
Universe  has  passed  in  reaching  its  present  form,  may 
perhaps  be  comprehended  as  in  a  sense  self-determined ;  yet 
the  impoaeibility  of  expanding  our  symbolic  conception  of  self- 
creation  into  a  real  conception,  remains  as  complete  as  ever. 
Heolly  to  conceive  self-creation,  is  to  conceive  potential 
existence  passing  into  actual  existence  by  some  inherent 
necessity ;    which   we   cannot   do.  We   cannot   form 

any  idea  of  a  potential  existence  of  the  universe,  aa  dis- 
tinguished from  its  actual  existence.  If  represented  in 
thought  at  all,  potential  existence  must  be  represented  aa 
lomething,  that  is  aa  an  actual  existence ,  to  auppoae  that  it 
can  be  represented  as  nothing,  involves  two  absurdities — 
that  nothing  ia  more  than  a  negation,  and  can  be  positively 
represented  in  thought;  and  that  onfnothing  is  distinguished 
iixaa  all  other  nothings  by  its  power  to  develope  into  some- 
thing. Nor  is  this  all.  We  have  no  state  of  conscious- 
ness answering  to  the  words — an  inherent  necessity  by  which 
potential  existence  became  actual  existence.  To  render  them 
into  thought,  existence,  having  for  an  indefinite  period  re- 
mained in  one  form,  must  be  conceived  as  passing  without 
any  external  or  additional  impulse,  into  another  form ;  and 
tliis  involves  the  idea  of  a  change  without  a  cause — a  thing 
of  which  no  idea  is  possible.  Thus  the  terms  of  this  hypo- 
thesiB  do  not  stand  for  real  thoughts ;  but  merely  suggest  tbe 
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it  Bymbols  incapable  of  any  intorpretatioii.  Hon- 

over,  ereii  were  it  true  tliat  potential  ezistenca  is  conccdTable 
SB  a  different  thing  irom  actual  existence;  and  that  the  tranai- 
tioD  from  the  one  to  the  other  can  be  mentally  realized  as  a 
■elf-determined  change ;  we  ahoold  etill  be  no  forwatder :  the 
problem  would  eimi^y  be  removed  a  step  back.  For  whence 
the  potential  ezistenoef  This  would  just  as  much  requin 
accounting  tar  as  actual  existence ;  and  just  the  same  difficult 
ties  would  meet  us.  Beepecting  the  origin  of  such  a  latent 
power,  no  other  suppositionB  could  be  made  than  those  above 
named — self-ezifitence,  self-creation,  creation  by  external 
agency.  The  self-existence  of  a  potential  universo  is  no 
more  conceivable  than  we  have  found  the  self-existence  of  the 
actual  universe  to  be.  I'he  self-creation  of  such  a  potential 
universe  would  JnTolve  over  again  the  difficulties  here 
stated — ^would  imply  behind  this  potential  univene  a  more 
remote  potentiality ;  and  so  on  in  an  infinite  aeries,  leaving 
us  at  last  no  forwarder  tiian  at  first.  While  to  assign  as  the 
source  of  this  potential  nniverae  an  external  agency,  would  be 
to  introduce  the  notion  of  a  potential  universe  for  no  purpose 
whatever. 

There  remains  to  be  examined  the  commonly-received  or 
thustic  hypothesis— creation  by  external  agency.  Alike  in 
the  rudest  creeds  and  in  the  cosmogony  long  current  among 
ourselves,  it  is  assumed  that  the  genesis  of  the  Heavens  and 
the  Earth  is  effected  somewhat  after  the  manner  in  which  a 
workman  shapes  a  piece  of  furniture.  And  this  assumptiou 
is  made  not  by  theologians  only,  but  by  the  immense  majority 
of  philosophers,  past  and  present.  Equally  in  the  writings  of 
Plato,  and  in  those  of  not  a  few  living  men  of  science,  wet 
find  it  taken  "or  granted  that  there  is  an  analogy  between  ths 
process  of  creation  and  the  process  of  manufacture.  Nirtr 

in  the  first  place,  not  only  is  this  conception  one  that  cannot 
by  any  cumulative  process  of  thought,  or  the  fulfilment  of 
predictions  baaed  on  it,  he  shown  to  answer  to  anything 
actual ;  and  not  only  is  it  that  in  the  absence  of  all  evidenoo 
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reflpMting  the  ptxtcesa  of  creation,  we  have  no  proof  of  cone- 
spondence  even  between  this  limited  conception  and  some 
limited  portion  of  tlie  fact;  but  it  is  that  the  conception 
i»  Dot  even  consiatent  witK  iteelf — cannot  be  realized  in 
thought,  when  all  its  aasumptionB  are  granted.  Though  it  ia 
true  that  the  proceedings  of  a  human  artificer  may  vagu^I; 
■ymbolizo  to  us  a  method  after  which  the  TJniTerse  might  be 
shaped,  yet  they  do  not  help  uh  to  comprehend  the  real 
mystery ;  namely,  the  origin  of  the  material  of  which  the 
UniTeree  consists.  The  artizan  does  not  make  the  iron,  wood, 
or  stone,  he  usee ;  bnt  merely  fashions  and  comlnnes  them. 
If  we  suppose  suns,  and  planets,  and  satellites,  and  all  they 
contain  to  have  been  similarly  formed  by  a  "  Great  Artificer," 
we  suppose  merely  that  certain  pre<existing  elements  were 
thus  put  into  their  present  arrangement.  But  whence  the 
pre-exisfing  elements  ?  The  comparison  helps  as  not  in  the 
least  to  understand  that ;  and  unless  it  helps  us  to  understand 
that,  it  is  worthless.  The  production  of  matter  out  of  nothing 
is  thb  reril  mystery,  which  neither  this  simile  nor  any  other 
enables  us  to  conceive ;  and  a  simile  which  does  not  enable  us 
to  conceive  this,  may  just  as  well  be  dispensed  with.  Still 

more  manifest  does  the  insufficiency  of  this  theory  of  creation 
become,  when  we  turn  from  material  objecUi  to  that  which 
contains  them — when  instead  of  matter  we  contemplate  space. 
Did  there  exist  nothing  but  an  immeasurable  void,  explanation 
would  be  needed  as  much  as  now.  There  would  still  arise  the 
question— how  cama  it  so  P  If  the  theory  of  creation  by  ex- 
ternal agency  were  an  adequate  one,  it  would  supply  an 
answer ;  and  its  answer  woidd  be—space  was  made  in  the  same 
manner  that  matter  was  made.  But  the  impossibility  of  con- 
ceiving this  is  so  manifest,  that  no  one  dares  toassert  it.  For 
if  space  was  created,  it  must  have  been  previously  non-existent. 
The  non-existence  of  space  cannot,  however,  by  any  mental 
effort  be  imagined.  It  is  one  of  the  most  familiar  truths  that 
the  idea  of  space  as  surrounding  us  on  all  ^des,  is  not  for  n  mo- 
ment to  be  got  rid  of— not  only  are  we  compelled  to  think  of 
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apooe  as  now  everywhere  {H^sent,  but  we  are  unable  to  goq- 
ceive  its  absence  either  in  the  past  or  the  future.  And  if  the 
non-ezistenoe  of  apace  is  absolutely  inconceivable,  then,  nece»- 
larily,  its  creation  is  abaolutely  inconceivable.  Lastly, 

«ven  enpposing  that  the  geneeia  of  the  Uoiverse  could  really 
be  Tepresent«d  in  thought  as  the  result  of  an  external  agency, 
the  mystery  would  be  as  great  as  ever ;  for  there  would  still 
Arise  the  questicoi — how  came  there  to  be  an  external  agency  ? 
To  account  for  this  only  the  same  three  hypotbeses  are  possible 
' — self-existence,  self-oreation,  and  creation  by  external  agency. 
Of  ^ese  the  last  is  useless :  it  commits  us  to  an  infinite  series 
of  such  agencies,  and  even  then  leaves  us  where  we  were.  By 
the  second  we  are  practically  involved  in  the  same  predica- 
ment ;  since,  as  already  shown,  aelf-creation  implies  an  infinite 
series  of  potential  existences.  We  are  obliged  therefore  to  fall 
back  npon  the  first,  which  is  the  one  commonly  accepted  and 
commonly  supposed  to  be  satisiactory.  Those  who  cannot 
conceive  a  Belf-existent  universe ;  and  who  therefore  assume 
a  creator  as  the  source  of  the  universe ;  take  for  granted  that 
thoy  can  conceive  a  self-existent  creator.  The  mystery 
which  they  recognize  in  this  great  fact  surrounding  them  on 
every  side,  they  transfer  to  an  alleged  source  of  this  great 
fact ;  and  then  suppose  that  they  have  solved  the  mystery. 
But  they  delude  themselves.  As  was  proved  at  the  outaot  of 
the  argument,  self-existence  is  rigorously  inconceivable ;  and 
this  holds  true  whatever  be  the  nature  of  the  object  of  which 
it  ia  predicated.  Whoever  agrees  that  the  atheistic  hypo- 
thesis is  untenable  because  it  involves  the  impossible  idea  of 
self-existenc^  must  perforce  admit  that  the  theistic  hypo- 
thesis is  untenable  if  it  contains  the  same  impossible  idea. 

Thus  these  three  different  suppositicais  respecting  the  origin 
of  things,  verbally  intelligible  though  they  are,  and  severally 
seeming  to  their  respective  adherents  qnite  rational,  turn  out,  - 
when  critically  examined,  to  be  literally  unthinkable.  It  is 
not  a  question  of  probability,  or  credibility,  but  of  conceiv- 
ability.     Experiment  proves  that  the  elements  of  theos  hypo' 
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titans  c&nnot  even  be  put  together  in  consciousness ;  mS 
we  can  entertain  them  only  ss  we  entertain  such  pseod-ideas 
BS  a  square  fluid  and  a  moral  substance — only  by  abstaining 
from  tbe  endeavour  to  render  them  into  actual  thoughts. 
( )r,  rererting  to  our  original  mode  of  statement,  we  may  say 
that  they  severallj'involTe  symbolic  conceptions  of  the  illegiti- 
mate  and  lUusiTe  kind.  Differing  so  widely  as  they  seem  to 
do,  the  atheistic,  the  pantheistic,  and  the  theistic  hypotheses 
contain  the  some  ultimate  element.  It  is  impossible  to  avoid 
making  the  assumption  of  self-existence  somewhere;  and 
whether  that  assumption  be  made  nakedly,  or  mider  compli- 
cated disguises,  it  is  equally  vicious,  equally  unthinkable.  Be 
it  a  &^pient  of  matter,  or  some  fiincied  potential  form  of 
matter,  or  some  more  remote  and  stUl  less  im^pnable  cause, 
our  conception  of  its  self-existence  can  be  formed  only  by 
joining  with  it  the  notion  of  imlimited  duration  through  past 
time.  And  as  unlimited  duration  is  inconceivable,  all  those 
formal  ideas  into  which  it  enters  are  inooaceirable ;  and  indeed, 
if  such  an  expression  is  aUowable,  are  the  more  inconceivable 
in  proportion  as  the  other  elements  of  the  ideas  are  indefinit«. 
So  that  in  fact,  impossdble  as  it  is  to  think  of  the  actual  uni- 
verse as  self-existing,  we  do  but  multiply  impossibilities  of 
thought  by  every  attempt  we  make  to  ex[jain  its  existence. 

g  12.  If  from  the  origin  of  the  Universe  wo  turn  to  its 
uature,  the  like  insurmountable  difficulties  rise  up  before  us 
on  all  sides — or  rather,  the  same  difficulties  under  new  aspects. 
We  find  ourselves  on  the  one  hand  obliged  to  make*  certain 
assumptions ;  and  yet  on  the  other  hand  we  find  these  assump- 
tions cannot  be  repreaented  in  thought. 

When  we  inquire  what  is  the  meaning  of  the  various  effects 
produced  upon  our  sensee — when  we  ask  how  there  come  to 
be  in  our  consciousness  impr^sions  of  sounds,  of  colours,  of 
tastes,  and  of  those  various  attributes  which  we  ascribe  to 
bodies ;  we  are  compelled  to  regard  them  as  the  effects  of 
some  cause.    We  may  stop  short  in  the  belief  that  this  cannA 
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■  what  we  call  matter.  Or  we  ma;  oonduile,  as  some  do,  that 
matter  is  only  a  certain  mode  of  mamfeetation  of  spirit ; 
which  is  therefore  the  true  cause.  Or,  regarding  matter  and 
spirit  as  proximate  agencies,  we  may  attribute  all  the  ohaogefi 
wrought  in  our  consciousness  to  immediate  divine  power. 
But  be  the  cause  we  ass^in  what  it  may,  we  are  obliged  to 
sappoee  tomf  cause.  And  we  are  not  only  obliged  to  suppose 
some  cause,  but  also  a  first  cause.  The  matter,  or  spirit,  or 
whateTer  we  assume  to  be  the  agent  producing  on  us  these 
rarious  impressions,  must  either  be  the  first  cause  of  them  or 
not.  If  it  is  the  first  cause,  the  conclusion  is  reached.  If  it 
is  Dot  the  first  cause,  then  by  implication  there  must  be  a 
cause  behind  it ;  which  thus  becomes  the  real  cause  of  the 
effect.  Manifestly,  howerer  complicated  the  assumptions,  the 
same  conclusion  must  inevitably  be  reached.  We  cannot 
think  at  all  about  the  impressions  which  the  external  world 
produces  on  us,  without  thinking  of  them  as  caused ;  and  we 
cannot  carry  out  an  inquiry  concerning  their  causation,  with- 
out inevitably  committing  oorselTes  to  the  hypotheeiB  of  a 
First  Cause. 

But  now  if  we  go  a  step  further,  and  ask  what  is  the  nature 
of  this  First  Cause,  we  are  driven  by  an  inexorable  logic  te 
certain  lurther  conclusions.  Is  the  First  Cause  finite  or  in- 
finite ?  K  we  say  finite  we  involve  ourselves  in  a  dilemma. 
To  think  of  the  First  Cause  as  finite,  is  to  think  of  it  as 
limited.  To  think  of  it  as  limited,  neceeaarily  implies  a  con- 
ception of  something  beyond  ito  limits :  it  is  absolutely  im- 
possible to  conceive  a  thing  as  bounded  without  conceiving  a 
region  surrounding  its  boundaries.  Whatnowmustwe  sayof 
this  region  f  If  the  First  Cause  is  limited,  and  there  conse* 
tjuently  lies  something  outside  of  it,  this  something  must  ban 
no  First  Cause — must  be  uncaused.  But  if  we  admit  that  there 
can  be  something  uncaused,  there  is  no  reason  to  assimie  a  cause 
for  anything.  If  beyond  that  finite  region  over  which  the  First 
Cause  extends,  there  lies  a  region,  which  we  are  compiled  to 
regard  as  infinite,  over  which  it  does  not  extend — ^if  we  admit 
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that  there  is  ao  infinite  mtcauaed  surrounding  the  finite  oausedl 
we  tacitly  abandon  the  hypothesis  of  causatioii  altogether.  Thus 
it  ia  impossible  to  consider  the  First  Cause  as  finite.  And  if 
it  cannot  be  finite  it  must  be  infinite. 

Another  inference  concerning  the  First  Cause  is  equally 
onaToidable.  It  must  be  independent.  If  it  is  dependent  it 
oonnot  be  the  First  Cause ;  for  that  must  be  the  First 
Cause  on  which  it  depends.  It  is  not  enough  to  say  that  it  is 
partially  independent;  since  tiiis  implies  some  neoeesity  which 
determines  ita  partial  dependence,  and  this  necessity,  be  it 
what  it  Toaj,  must  be  a  higher  cause,  or  the  true  First  Cause, 
which  is  a  contradiction.  But  to  think  of  the  First  Cause  aa 
totally  independent,  is  to  think  of  it  as  that  which  exists  in 
the  absence  of  aU  other  existence  ;  seeing  that  if  the  presence 
of  any  other  existence  is  necessary,  it  must  be  partially  d^ 
pendent  on  that  other  existence,  and  so  cannot  be  the  First 
Cau£«.  Not  only  however  must  the  First  Cause  be  a  form  of 
being  which  has  no  necessary  relation  to  any  other  form  of 
bemg,  but  it  can  have  no  necessary  relation  within  itself. 
There  can  be  nothing  in  it  which  determines  change,  and  yet 
nothmg  wliich  prevents  change.  For  if  it  contains  something 
which  imposes  such  necessities  or  restraints,  this  something 
must  be  a  cause  higher  than  the  First  Cause,  which  is  absurd. 
Thua  the  First  Cause  must  be  in  every  sense  perfect,  complete, 
total :  including  within  itself  all  power,  and  transcending  all 
law.     Or  to  uae  the  eatahlishcd  word,  it  munt  be  absolute. 

Here  thet  ?eapecting  the  nature  of  the  tTuiveree,  we  seem 
committed  to  certain  unavoidable  conclusions.  The  objects 
and  actions  surrounding  us,  not  lees  than  the  phenomena  of 
our  own  consciousness,  compel  us  to  ask  a  cause ;  in  our  searuli 
for  a  cause,  we  discover  no  resting  place  until  we  arrive  at  the 
hypothesis  of  a  First  Cause ;  and  we  have  no  alternative  but 
to  regard  this  First  Cause  as  Infinite  and  Absolute.  These 
are  inferences  forced  upon  us  by  argtmients  from  which  there 
appears  no  escape.  It  is  hardly  needful  however  to  show 
thow  who  have  followed  thug  &r,  how  illusive  are  theee 
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reosonitigs  and  their  results.  But  ihiit  it  wouid  tax  the 
reader's  patience  to  no  purpose,  it  miglit  easily  be  proved 
that  the  materiala  of  vhich  the  argument  is  built,  equally 
vith  the  conclanions  based  on  them,  are  merely  symbolic  con- 
ceptions of  the  illegitimate  order.  Instead,  however,  of  ro< 
peating  the  disproof  used  above,  it  will  be  desirable  to  pursue 
another  method ;  showing  the  &llBcy  of  these  conclusions  by 
disclosing  their  mutual  contra^ctions. 

Here  I  cannot  do  better  than  avail  myself  of  the  demonstra- 
tion which  Mr  Manael,  carrying  out  in  detail  the  doctrine  of 
Sir  AVilliam  Hamilton,  has  given  in  his  "  Limits  of  Beligioua 
Thought."  And  I  gladly  do  this,  not  only  because^  mode 
of  presentation  cannot  be  improved,  bat  also  because,  writing 
OS  he  does  in  defence  of  the  current  Theology,  his  reasonings 
will  be  the  more  acceptable  to  the  majority  of  readers. 

g  13.  Having  given  preliminary  definitions  of  the  Firat 
Cause,  of  the  Infinite,  and  of  the  Absolute,  Mr  Manael  says  :— 

"  But  these  three  conceptions,  the  Cause,  the  Absolnto,  the 
Infinite,  all  equally  indispensable,  do  they  not  imply  contra- 
diction to  each  other,  when  viewed  in  conjunction,  as  attributes 
of  one  and  the  same  Being  f  A  Cause  cannot,  as  such,  be 
absolute :  the  Absolute  cannot,  as  such,  be  a  cause.  The  cause, 
OS  such,  exists  only  in  relation  to  its  effect :  the  cause  is  a 
cause  of  the  effect ;  the  effect  is  an  effect  of  the  cause.*  On 
the  other  hand,  the  conception  of  the  Absolute  implies  a  possi- 
ble existence  out  of  all  relation.  We  attempt  to  escape  £rom 
this  apparent  contradiction,  by  introducing  the  idea  of  succes- 
sion in  time.  The  Absolute  exists  first  by  itself,  and  afW> 
wards  becomes  a  Cause.  But  here  we  are  checked  by  the 
third  conception,  that  of  the  Infinite.  How  can  the  Infinite 
become  that  which  it  was  not  &om  the  first  ?  If  Causation  is 
a  possible  mode  of  existence,  that  which  exists  without  causing 
is  not  infinite  ;  that  which  becomes  a  cause  has  passed  bejrond 
its  former  limits."        •        •        • 

"  Supposing  the  Absolute  to  become  a  cause,  it  will  fidlow 
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that  it  Operates  by  means  of  freewill  and  consciuuBiiuss.  For 
a  necessary  cause  cannot  be  conceived  as  absolute  and  infimte. 
If  necessitated  by  something  beyond  itself,  it  is  thereby  limit- 
ed by  a  superior  power ;  and  if  necessitated  by  itself,  it  has  in 
its  own  nature  a  necessary  relation  to  its  effect.  The  act  of 
cansaticn  must  therefore  be  voluntary ;  and  volition  ia  only 
[MMsiUe  in  a  conscious  being.  But  consciousness  again  is 
only  conceivable  as  a  relation.  There  must  be  a  conscious 
Bubject,  and  an  object  of  which  he  is  conscious.  The  subject 
is  a  subject  to  the  object ;  the  object  is  an  object  to  the  sub- 
ject ;  and  neither  can  exist  by  itself  as  the  absolute.  This 
difficulty;  again,  may  be  for  the  moment  evaded,  by  distin- 
guishing  between  the  absolute  as  related  to  another  and  the 
absolute  as  related  to  itself.  The  Absolute,  it  may  be  said, 
may  possibly  be  conscious,  provided  it  is  only  conscious  of  it- 
lelf.  But  this  alternative  is,  in  ultimate  analysis,  no  less  self- 
destructive  tiian  the  other.  For  the  object  of  consciousness, 
whether  a  mode  of  the  subject's  existence  or  not,  is  either 
created  in  and  by  the  act  of  consciousness,  or  has  an  existence 
independent  of  it.  In  the  former  case,  the  object  depends 
upon  the  subject,  and  the  subject  alone  is  the  true  absolute. 
In  the  latter  c:ase,  the  subject  depends  upon  the  object,  and 
the  object  alone  is  the  true  absolute.  Or  if  we  attempt  a  third 
hypothesis,  and  maintain  that  each  exists  independently  of  the 
othe^  we  have  no  absolute  at  all,  but  only  a  pair  of  relatives ; 
for  coexistence,  whether  in  consciousuess  or  not,  is  itself  a 
relation." 

"  The  corollary  from  this  reasoning  is  obvious.  Kot  only 
is  the  Absolute,  as  conceived,  incapable  of  a  necessary  relation 
to  anything  else ;  but  it  is  also  incapable  of  containing,  by 
(be  constitution  of  its  own  nature,  an  essential  relation  with* 
in  itself ;  as  a  whole,  for  instance,  composed  of  parts,  or  as  a 
substance  consisting  of  attributes,  or  as  a  conscious  subject 
in  antithesis  te  an  object.  For  if  there  is  in  the  absolute  any 
principle  of  unity,  distinct  from  the  mere  accumulation  of 
ports  or  attributes,  this  principle  alone  is  the  true  absolute. 
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l£,  on  Ihe  other  hand,  there  is  no  auch  principle,  then  then  is 
no  abaolute  at  all,  but  only  a  i^uralitjr  of  relativee.  The 
■ImoBt  unanimous  roica  of  philosophy,  in  pronouncing  that 
the  absolute  is  both  one  and  simple,  must  be  accepted  aa  the 
voice  of  reason  also,  so  tar  aa  reason  has  any  voice  in  the 
matter.  But  this  absolute  unity,  as  indifferent  and  oontaia- 
iD^  no  attribotee,  can  neither  be  distinguished  from  the  multi- 
fdicity  of  finite  beings  by  any  characteristic  feature,  nor  be 
identified  with  them  in  their  multiplicity.  Thus  we  are  land* 
ed  in  ao  inextricable  dilemma.  The  Absolute  cannot  be  ooa- 
oeived  as  conscious,  neither  can  it  be  c(mceived  as  unconscious: 
it  cannot  be  conceived  as  complex,  neither  can  it  be  conceived 
as  simple :  it  cannot  be  conceived  by  difference,  neither  can  it 
be  conceived  by  the  absence  of  difierence :  it  cannot  be  iden- 
tified with  the  universe,  neither  can  it  be  distinguished  from 
it.  The  One  and  the  Many,  regarded  as  the  beginning  of 
existence,  are  llius  alike  incomprehensible." 

"  The  fundamental  conceptions  of  Rational  Theology  being 
thus  self-destructive,  wo  may  natundly  expect  to  find  the  same 
antagonism  manifested  in  their  special  applications.  *  *  * 
How,  for  example,  can  Infinite  Power  be  able  to  do  all  things, 
and  yet  Infinite  Goodness  be  unable  to  do  evil  ?  How  can  In- 
finite Justice  exact  the  ubnost  penalty  for  every  sin,  and  yet 
Infinite  Mercy  pardon  the  sinner  ?  How  can  Infinite  Wisdom 
know  all  Uiat  is  to  come,  and  yet  Infinite  Freedom  be  at  liberty 
to  do  or  to  forbear  ?  How  is  the  existence  of  Evil  compatible 
with  that  of  an  infinitely  perfect  Being ;  for  if  he  wills  it,  he 
is  not  infinitely  good ;  and  if  he  wills  it  not,  his  will  is 
th  warted  and  his  qihere  of  action  limited  P  "     •    •    • 

"  Let  us,  however,  suppose  for  an  instant  that  these  diffictd- 
ties  are  surmounted,  and  the  existence  of  the  Absolute  securely 
established  on  the  testimony  of  reason.  Still  we  have  not 
succeeded  in  reconciling  this  idea  with  that  of  a  Cause :  we 
have  done  nothing  towards  explaining  how  the  absolute  cau 
give  rise  to  the  relative,  the  infinite  to  the  finite.  If  the  con- 
dition of  causal  activity  is  a  higher  state  than  that  of  qni- 
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eaceaoe,  the  Abaolute,  whether  acting  Toluntarily  or  iuvolitai 
tarily,  has  passed  from  a  condition  of  comparative  imperfectioQ 
to  one  of  comparative  perfection  ;  and  therefore  was  not 
ariginally  perfect.  If  the  state  of  activity  is  an  inferior  state 
to  that  of  quiesi:ence,  the  Absolute,  in  becoming  a  cause,  has 
bst  its  oHginal  perfection.  There  remains  only  the  supposi- 
tion that  the  two  states  are  equal,  and  the  act  of  creation  one  of 
complete  indifference.  But  this  supposition  annihilates  the 
nnity  of  the  absolute,  or  it  annihilates  itself.  If  the  act  of 
oreation  is  real,  and  yet  indifferent,  we  must  admit  the  possi- 
bility of  two  conceptions  of  the  absolute,  the  one  as  prodactive, 
the  other  as  non-productive.  If  the  act  is  not  real,  the  sup- 
position itself  vanishes."     "     •     • 

"  Again,  how  can  the  relative  be  conceived  as  coming  into 
being  P  If  it  is  a  distinct  reality  trom  the  absolute,  it  must  be 
ooncedred  as  passing  from  non-existence  into  existence.  But 
to  conceive  an  object  as  non-existent,  is  again  a  sdf-contradic- 
tion;  for  that  which  is  conceived  exists,  as  an  ol^'ect  of  thought, 
in  and  by  that  conception.  We  may  abstain  from  thinking  of 
an  object  at  all ;  but,  if  we  think  of  it,  we  cannot  but  think  of 
it  as  existing.  It  is  possible  at  one  time  not  to  think  of  an 
object  at  all,  and  at  another  to  think  of  it  as  already  in  being ; 
but  to  think  of  it  in  the  act  of  becoming,  in  the  progress  from 
not  being  into  being,  is  to  think  that  which,  in  the  very 
thought,  annihilates  itself,"  *  •  • 

"  To  sum  up  briefly  this  portion  of  my  argument.  The 
conception  of  the  Absolute  and  Infinite,  from  whatever  side  we 
view  it,  appears  encompassed  with  contradictions.  There  is 
a  contradiction  in  supposing  such  an  object  to  exist,  whether 
alone  or  in  conjunction  with  others ;  and  there  is  a  contradio- 
tion  in  supposing  it  not  to  exist.  There  is  a  contradiction  in 
oonooivmg  it  as  one ;  and  there  is  a  contradiction  in  conceiv- 
ing it  OS  many.  There  is  a  contradiction  in  conceiving  it  aa 
personal ;  and  there  is  a  contradiction  in  conceiving  it  as  im- 
personaL  It  cannot,  without  contradiction,  be  represented  aa 
active ;  nor,  withcut  equal  contradiction,  be  representod  as 
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-  '.uactive.    It  cannot  be  conceiTed  ta  the  snm  of  all  existence ; 
nor  yet  can  it  be  conoeiyed  as  a  part  only  <^  that  aom." 

1 14.  And  nov  what  u  the  bearing  of  these  reeulto  on  the 
question  before  ua  P  Our  ezaminatioQ  of  Ultiinate  Religiona 
Ideas  has  been  carried  on  with  the  view  of  making  manifest 
■ome  fundamental  verity  contained  in  them.  Thoa  far  how- 
erer  ire  have  arrived  at  negative  conclusionB  only.  Criti- 
oising  the  essential  conceptions  involved  in  the  different 
orden  of  boIie&,  we  find  no  one  of  them  to  be  logically 
defensible.  Fassing  over  the  consideration  of  credibility,  and 
confining  ourselvea  to  that  of  conceivability,  we  see  that 
Atheism,  Pantheism,  and  Theism,  when  rigoronsly  analysed) 
severally  prove  to  be  absolutely  nnthinkable.  Instead  of 
diaolosing  a  fundamental  verity  existing  in  each,  our  invest- 
igation seems  rather  to  have  shown  that  there  is  no  fund- 
amental verity  contained  in  any.  To  carry  away  this 
e<HLclnsion,  however,  would  be  a  fatal  error;  as  we  shall 
shordy  see. 

Ijeaving  ont  flie  accompanying  moral  code,  which  is  in  all 
cases  a  snpplementaiy  growth,  a  religiooa  oreed  is  dofinablo 
as  a  theory  of  original  causation.  By  the  lowest  savages 
the  genesis  of  things  is  not  inquired  aboat :  anomalous  ap- 
pearanoes  alone  raise  the  qneation  of  agency.  But  be  it  in 
the  primitive  Ghost-theory  which  assnmes  a  human  person- 
ality behind  each  nnoBual  phenomenon;  be  it  in  Polytheism, 
in  which  these  personalities  are  partially  generalized ;  be  it 
in  Monotheism,  in  which  they  are  wholly  generalized;  or  be 
it  in  Paatheism,  in  which  the  generalized  personality  becomes  - 
one  with  the  pbenonieDa ;  we  equally  tind  an  hypothesis 
which  is  supposed  to  reader  the  Universe  comprehensible. 
Nay,  even  that  which  is  commooly  regarded  as  the  negation 
of  all  Religion  —  even  positlTO  AtheiBm,  comes  within  the 
definition;  for  it,  too,  in  asserting  the  scIf-esiBtcncc  of  Space, 
Matter,  and  Motion,  which  it  regards  as  adequate  causes  of 
every  appearance,  propounds  an  iJ  priori  theory  from  which 
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it  holds  the  facta  to  be  dedacible.  Kow  eTery  theory  tacitly 
BBserts  two  things;  firstly,  that  there  is  something  to  be 
explained ;  secondly,  that  such  and  such  is  the  explanation 
Hence,  however  widely  different  speculators  may  disagree  in 
the  solatioos  they  give  of  the  same  problem ;  yet  by  implica- 
tion they  agree  that  there  is  a  problem  to  be  solved.  Here 
then  is  an  element  which  all  creeds  have  in  common.  Keli- 
gions  diametrically  opposed  in  their  overt  t&gmas,  are 
yet  perfectly  at  one  in  the  tacit  oonTiction  that  the  exist- 
enw  of  the  world  with  all  it  containa  and  all  which  surronnda 
it,  is  a  mystery  ever  pressing  for  interpretation.  On  this 
point,  if  on  no  other,  there  is  entire  unanimity. 

Thus  we  come  within  sight  of  that  which  we  seek.  In  the 
last  chapter,  reasons  were  given  for  inferring  that  homan 
beliefs  in  general,  and  especially  the  perennial  onee,  contain, 
under  whatever  disguises  of  error,  some  soul  of  truth ;  and 
here  we  have  arrived  at  a  truth  underlying  even  the  grossest 
Buperstitiona.  We  saw  further  that  this  soul  of  tmth  was 
most  likely  to  be  some  constituent  common  to  conflicting 
opinions  of  the  same  order ;  and  here  we  have  a  constituent 
which  may  be  claimed  alike  by  all  religions.  It  was  pointed 
out  that  this  soul  of  truth  would  ahnost  certainly  be  more 
abstract  than  any  of  the  beliefs  involving  it ;  and  the  truth 
we  have  arrived  at  is  one  exceeding  in  abstractness  the  most 
abstract  religious  doctrines.  In  every  respect,  therefore,  our 
oondusion  answers  to  the  requirements.  It  has  all  the 
characteristics  which  we  inferred  must  belong  to  that  funda- 
mental verity  expressed  by  religions  in  generaL 

That  this  is  the  vital  element  in  all  religions  is  further 
proved  by  the  fact,  that  it  is  the  element  which  not  only  survives 
every  change,  but  grows  more  distinct  the  more  highly  the 
religion  is  developed.  Aboriginal  creeds,  though  pervaded 
by  the  idea  of  personal  agencies  which  are  usually  unseen, 
yet  conceive  these  agencies  under  perfectly  concrete  and 
ordinary  forms — class  than  with  the  visible  agencies  of  men 
and  animals ;  and  so  hide  a  vague  perception  of  mystery  in 
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lisgoises  as  oiiTnysterioas  aa  possible.  The  Polytheistio  con- 
ceptions in  their  sdvanoed  phases,  represent  the  prending 
personalities  in  greatly  idealized  shapes,  existing  in  a  remote 
ngioQ,  working  in  subtle  ways,  and  comraunioating  with  men 
hy  omens  or  throngh  iospiied  persons ;  that  is,  the  ultimate 
oaoaee  of  things  are  r^arded  as  less  tamiliar  and  oompre* 
liAosible-  The  growth  of  a  Monothoistio  faith,  accompanied 
sa  it  is  by  a  denial  of  those  beliefs  in  whioh  the  divine  nature 
is  asidmilated  to  the  hmnan  in  all  its  lower  propensities,  shows 
as  a  further  step  in  the  same  direction ;  and  however  imper- 
feotly  this  higher  feith  is  at  first  realized,  we  yet  see  in  bIUijb 
"  to  the  unknown  and  unknowable  <Jod,"  and  in  the  worship 
of  a  God  that  cannot  by  any  searching  be  found  out,  that 
there  is  a  clearer  recognition  of  the  inscrutableneas  of  creation. 
Further  developments  of  theology,  ending  in  such  assertions 
as  that  "  a  God  understood  would  be  no  God  at  all,"  and  "  to 
think  that  God  is,  as  we  can  think  him  to  be,  is  blasphemy," 
exhibit  this  recognition  still  more  distinctly ;  and  it  pervades 
all  the  cultivated  theology  of  the  present  day.  Thus  while 
other  constituents  of  religious  creeds  one  by  one  drop  away, 
this  remains  and  grows  even  more  manifest ;  and  so  is  shown 
to  be  the  essential  constituent. 

Nor  does  the  evidence  end  here.  Not  only  is  the  omni- 
presence of  something  which  passes  comprehension,  that  most 
ibetract  belief  which  is  common  to  all  religions,  which  be- 
comes the  more  distinct  in  proportion  as  they  develope,  and 
which  remains  ailer  their  discordant  elements  have  been 
mutually  cancelled ;  but  it  is  that  belief  which  the  most  un- 
sparing criticism  of  each  leaves  unquestionable — or  rather 
mokes  ever  clearer.  It  has  nothing  to  fear  from  the  most 
inexorable  logic ;  hut  on  the  contrary  is  a  belief  which  the 
moat  inexorable  logic  shows  to  be  more  profoundly  true  than 
any  religion  supposes.  For  every  religion,  setting  out  though 
it  docs  with  the  tacit  assertion  of  a  mystery,  forthwith  pro- 
ceeds to  give  some  solution  of  this  mystery ;  and  bo  asserts 
that  it  is  not  a  mystery  passing  human  comprehension.     Bat 
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Bu  examination  (^  the  Bolutiona  they  sererally  propound, 
shows  them  to  be  uniformly  invalid.  The  analysis  of  every 
possible  hypothems  proves,  not  simjJy  that  no  hypotheeis  is 
BufficieDt,  bnt  that  no  hypothesis  is  even  thinkable.  And 
thus  the  mystery  which  all  religions  recognize,  turns  out  to 
be  a  far  more  traneoendent  mystery  than  any  of  them  suspect 
^not  a  rela^ve,  but  an  absolute  mystery. 

Hwe,  then,  is  an  iiltimate  religious  truth  of  the  highest 
poBsibls  certainty— ft  truth  in  which  reli^ons  in  general  are 
at  one  with  each  other,  and  with  a  philosophy  ant^oniatio 
to  thdr  special  dogmas.  And  this  truth,  respecting  which 
there  is  a  latent  agreement  among  all  maoldnd  £com  the 
fedsh-worshipper  to  the  most  stoical  critic  of  human  creeds, 
must  be  the  one  we  seek.  If  Beligion  and  Science  are  to  be 
reconciled,  the  baas  of  reconciliation  moat  be  this  deepest, 
widest,  and  most  certain  of  all  &ct8 — that  the  Power  which 
bhe  Universe  manifwrta  to  ns  is  utterly  inaorutabla. 
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{  15.  What  are  Space  and  Time  ?  Two  liypothetet  aie 
oonent  lespeoting  thsm :  the  one  that  they  are  objectiTe,  and 
the  other  that  they  are  tubjectiTe— the  one  that  they  are 
external  to,  and  independent  o^  ouisolvee,  the  other  thai 
the^  are  internal,  aad  appertain  to  oar  ovn  oonsciouaneea. 
Let  UB  Bee  what  becomes  of  these  hypotheses  under  analysis. 

To  say  that  Space  and  Time  exist  ohjectiTely,  is  to  ray  that 
they  are  entities.  The  assertion  that  they  are  non-entities  is 
self-deatructive :  non-entities  are  non-exiat«ncet ;  and  to  allege 
that  Don-ezifiteoces  exist  objectively,  is  a  contradiction  in 
terms.  Moreorer,  to  deny  that  Space  and  Time  are  things, 
and  so  by  implication  to  call  them  nothings,  involvea  the 
absurdity  that  there  are  two  kinds  of  nothing.  Neither  can 
th^  be  regarded  as  attributes  of  some  entity ;  seeing,  not 
only  that  it  is  impossible  really  to  conoeive  any  entity  of 
^hich  they  are  attributes,  but  seeing  further  that  we  cannot 
think  of  them  as  disappearing,  even  if  everything  else  disap- 
peared ;  whereas  attributes  necessarily  disappear  along  witli 
the  entities  they  belong  to.  Thus  as  Space  and  Time  cannot 
be  either  nim-entitiea,  nor  the  attributes  of  entities,  we  have 
no  chtnce  but  connder  them  as  entities.  But  while,  on 

tiie  hypothesis  of  their  objectivity.  Space  and  Time  must  be 
daaeed  as  things,  we  find,  on  experiment,  that  to  represent 
them  in  thought  as  things  is  impossible.  To  be  cotLceived 
■t  all,  a  thin;  moat  be  conceived  as  having  attributes.    We 
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can  distiogiua]!  sometliiiig  from  notliiiig,  only  by  the  powe? 
whioli  the  Eomething  has  to  act  on  our  conBciousnetH ;  the 
aeTeral  affectiona  it  produces  on  our  oonsciousnew  {or  else  the 
hypothetical  caiuea  of  them),  we  attribute  to  it,  and  call 
ita  attributes;  and  the  absence  of  these  attributes  is  tlie 
abeence  of  the  terms  in  which  the  something  in  conceived, 
and  inrolTet  the  abaonce  of  a  conception.  What  now  are  the 
attributes  of  Space  ?  The  only  one  which  it  is  possible  for  a 
moment  to  think  of  as  belonging  to  it,  is  that  of  extensiou ; 
and  to  credit  it  with  this  implies  a  confusion  of  thought. 
For  extension  and  Space  are  convertible  terms :  1^  extension, 
as  we  escribe  it  to  surroundiog  objects,  we  mean  occupancy 
of  Space ;  and  thus  to  say  that  Space  is  extended,  is  to  say 
that  Space  occupies  Space.  How  we  are  similarly  unable 
to  ossigu  any  attribute  to  Time,  scarcely  needs  pointing 
out.  Kor  are  Time  and  Space  unthinkable  as  entities 

only  &om  the  absence  of  attributes ;  there  is  another  peculi- 
arity, familiar  to  readers  of  metsphysica,  which  equally  ex- 
cludes them  from  the  cat^ory.  All  entities  which  we  actually 
know  as  such,  are  limited ;  and  even  if  we  suppose  ourselves 
either  to  know  or  to  be  able  to  conceive  some  unlimited 
entity,  we  of  necessity  in  so  classing  it  positively  separate  it 
from  the  class  of  limited  entities.  But  of  Space  and  Time 
we  cannot  assert  either  limitation  or  the  absence  of  limitation. 
We  find  ourselves  totally  unable  to  form  any  mental  image  of 
unboonded  Space ;  and  yet  totally  unable  to  imagine  bounds 
beyond  which  there  is  no  Space.  Similarly  at  the  othex 
extreme:  it  is  impossible  to  think  of  a  limit  to  the  divisi- 
bility of  Space ;  yet  equally  impossible  to  tuink  of  its  infinite 
;  divisibility.  And,  without  stating  them,  tt  will  be  seen  that  wo 
labour  under  like  impolenciea  in  respect  to  Time.  Thus 

we  cannot  conceive  Space  and  Time  as  eiitittes,  and  are 
equally  disabled  from  conceiving  them  as  either  the  attributes 
of  entities  or  as  non-entities.  We  are  compelled  to  think  ol 
tiiem  as  existing ;  and  yet  cannot  bring  them  within  tliose 
conditions  under  which  exist^ices  are  reprecentadinthongbt- 
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BkaR  ve  then  take  refdge  in  the  Kantian  doctrine  f  shall 
we  Bay  that  Space  and  Time  are  fonnB  of  the  intellect, — "  d 
priori  lawB  or  conditions  of  the  conscions  ound"  ?  To  do  this 
is  to  escape  from  great  difficulties  l^  rushing  into  greater. 
ITie  proposition  -with  which  Kant's  philosophy  sets  out, 
rerhally  intelligible  though  it  in,  cannot  by  any  effort  be 
rendered  into  thoi^^t — cannot  be  interpreted  into  an  idea 
properly  so  called,  but  stands  merely  for  a  paend-ideo.  In 

the  6r8t  plaoe,  to  assert  that  Space  and  Time,  as  we  are  oon- 
•cions  of  them,  are  subjeotiTe  conditions,  is  by  implication 
to  assert  that  they  are  not  objective  realities :  if  the  Space 
and  Time  present  to  our  minds  belong  to  the  effo,  then  of 
necceenty  they  do  not  belong  to  the  non-ego.  Nov  it  is  abso 
Intely  impossible  to  think  this.  The  very  fact  on  which 
Kant  bases  his  hypothesis — namely  that  our  consciousness  of 
Space  and  Time  cannot  be  suppressed — testifies  as  much ;  for 
that  conscionsness  of  Space  and  Time  which  we  cannot  rid 
onrselyes  of,  is  the  consciousness  of  them  as  existing  ob- 
jectively.  It  is  nseleBS  to  reply  that  such  an  inability  must 
inevitably  result  if  they  are  subjeotiTe  forms.  The  question 
here  is— What  does  consciousness  directly  testify  P  And  the 
direct  testimony  of  consciousness  is,  that  Time  and  %iace  are 
not  within  but  without  the  mind ;  and  so  absolutely  independ- 
ent of  it  that  they  cannot  be  conceiTed  to  become  non-eziBtent 
even  were  the  mind  to  become  non-existent  Besides 

being  positively  unthinkable  in  what  it  tacitly  denies, 
the  theory  of  Kant  is  equally  unthinkable  in  what  it  openly 
affirms.  It  is  not  simply  that  we  cannot  combine  the  thought 
of  Space  with  the  thought  of  our  own  personality,  and  con- 
template the  one  as  a  property  of  the  other — though  oar 
inability  to  do  this  would  prove  the  inconceivablenees  of  the 
hypothesis — but  it  is  that  the  hypothesis  carries  in  itself  the 
proof  of  its  own  inconceivableness.  For  if  Space  and  Time 
tie  fimns  of  thought,  they  can  never  be  thought  of;  since  it 
is  impossible  for  anything  to  be  at  (mce  the  form  of  thought 
and  the  maiUr  of  thought     That  Space  and  Time  arc  ob< 
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jects  of  conBcioasaesB,  Kant  emphatioally  asBerta  by  an,i'uig 
that  it  is  impoenble  to  Boppress  the  consciouBiieaB  of  th^n. 
How  then,  if  they  are  olg'ects  of  consciousiieBS,  can  they  at  tlie 
same  time  be  eonditioru  of  conscionsneas  P  If  Space  and  Time 
are  tbe  conditions  under  vhich  we  think,  then  when  we  think 
of  Space  and  Time  themselvee,  our  thougbte  must  be  uncon^ 
ditioned ;  and  if  there  can  thus  be  unconditioned  thoughts, 
what  becomes  of  the  theory  P 

It  results  therefore  that  Space  and  Time  are  whoUy  in- 
comprehensible. The  immediate  knowledge  which  we  seem 
to  have  of  them,  proves,  when  examined,  to  be  total  ignor- 
ance. While  our  belief  in  their  objective  reality  is  in- 
eurmouitable,  we  are  unable  to  give  any  rational  account 
ol  it.  And  to  posit  the  alternative  belief  (posdUe  to  state 
but  impossible  to  realize)  is  merely  to  multiply  irrationali- 


§  16.  Were  it  not  for  the  necessities  of  the  argnmrait,  it 
would  be  inexcusable  to  occupy  the  readme  attention  with 
the  threadbare,  and  yet  unended,  controversy  respecting  the 
divisibility  of  matter.  Matter  is  either  infinitely  divisible  or 
it  is  not :  no  third  possibility  can  be  named.  Which  of  the 
alternativee  shall  we  accept  P  If  we  say  that  Matter  is  in- 
finitely divisible  we  commit  ourselves  to  a  suppositioii  not 
realizable  in  thought.  We  can  bisect  and  re-bisect  a  body, 
and  continually  repeating  the  act  until  we  reduce  its  parts  to 
a  size  no  longer  physically  divisible,  may  then  mentally  con- 
tinue the  process  without  limit.  To  do  this,  however,  is  not 
really  to  conceive  the  infinite  divisibility  of  matter,  but  to  form 
a  symbolic  conception  incapable  of  expansion  into  a  real  <me, 
and  not  admitting  of  other  verification.  Really  to  conceive 
the  infinite  divisibility  of  matter,  is  mentally  to  follow  out  the 
divisions  to  infinity ;  and  to  do  this  would  require  infinite 
time.  On  the  other  hand,  to  assert  that  matter  is  not 
infinitely  divisible,  is  to  assert  that  it  is  reducible  to  parts 
which  no  oonceivablc  power  can  divide;   and  this  veHial 
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■i^)podtion  eon  no  more  be  rapTeecnted  in  thoaght  than  ili« 
other.  For  eaclL  of  aacli  ultunate  parts,  did  they  exiBt,  must 
h&ve  an  under  and  an  apper  eurface,  a  right  and  a  left  side, 
litany  larger  fragment.  Now  it  is  impossible  to  imagine 
its  ddes  BO  near  that  no  plane  of  aection  can  be  conceived  be- 
tween them;  and  hoverer  great  be  the  aBSumed  force  of 
bohesion,  it  is  imposaihle  to  shat  oat  the  idea  of  a  greater 
force  capable  of  OTerooming  it.  So  that  to  human  intelli- 
gence the  one  hypothesis  is  no  more  aooeptabh*  than  the 
other ;  and  yet  the  conclusion  that  one  or  other  must  agree 
with  the  fact,  seems  to  human  intelligence  unavoidable. 

Again,  leaving  this  insoluble  question,  let  na  ask  whether 
snbetanoe  has,  in  reality,  anything  like  that  extended  solidity 
which  it  presents  to  our  oonsciousnees.  The  portioa  of  space 
occupied  by  a  piece  of  metal,  seems  to  eyes  and  fingers  per- 
fectly filled:  we  perceive  a  homogeneous,  resisting  mass, 
without  any  breach  of  continuity.  Shall  we  then  aay  that 
Hatter  is  as  actually  solid  as  it  appears  ?  Shall  we  say  that 
whether  it  conaists  of  an  infinitely  divisible  element  or  of 
ultimate  units  incapable  of  further  division,  its  ports  are 
everywhere  in  actual  contact  ?  To  asHert  as  mach  entangles 
ns  ia  insuperable  dilEculties.  Were  Matter  thus  absolutely 
aoMi,  it  would  be,  what  it  is  not — absolutely  incompressible ; 
since  ocanpreesibility,  implying  the  nearer  approach  of  con- 
stituent {mrts,  is  not  thinkable  unless  there  ia  unoccupil.^l 
space  between  the  ports.  Nor  is  this  alL  It  ia  an  estab- 
lished mechanical  truth,  that  if  a  body,  moving  at  a  given 
velocity,  strikes  on  equal  body  at  rest  in  such  wise  that  the 
two  move  on  together,  their  joint  velocity  will  bo  but  half 
Uiat  of  the  striking  body.  Now  it  is  a  law  of  which  the 
negation  ia  inconceivable,  that  in  passing  &om  any  one 
degree  of  magnitude  to  any  other,  all  intermediate  degrees 
must  bo  passed  through.  Or,  in  the  case  before  us,  a  body 
moving  at  velocity  4,  cannot,  by  collision,  be  reduced  to 
velocity  2,  without  passing  through  all  velocities  between  4 
and  2.     But  were  Matter  truly  solid — wore  its  tmits  abso 
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lately  incompressible  and  in  abaolate  contact — this  "  law  of 
continuity,"  as  it  is  called,  ironld  be  broken  in  every  case 
of  ooUiBion.  For  when,  of  two  Booh  units,  one  moving  at 
velocity  4  strikes  another  at  rest,  the  striking  unit  must  have 
tta  veloci^  4  instantaneously  reducod  to  velocity  2;  must 
peas  from  velocity  4  to  velocity  2  without  any  lapse  of  time, 
and  without  passing  throogh  intermediate  velocities ;  must  be 
moving  with  velocities  4  and  2  at  the  same  instant^  which  ia 
impossible. 

Hie  supposition  that  Matter  is  absolutely  solid  being 
nntenable,  there  ptesenta  itself  the  Newtonian  supposition, 
that  it  conrasta  of  solid  atoms  not  in  contact  but  acting  on 
each  other  by  attractive  and  repulsive  forces,  varying  with 
the  distances.  To  assume  this,  however,  merely  shiiU  the 
difficulty :  the  problem  is  simply  transferred  from  the  aggre- 
gated mosses  of  matter  to  these  hypothetical  atoms.  For 
granting  that  Matter,  as  we  perceive  it,  is  made  up  of  such  dense 
extended  units  surrounded  by  atmospheres  of  force,  the 
question  still  orisea — W^iat  is  the  constitntion  of  these  units  P 
We  have  no  alternative  but  to  regard  each  of  them  as  a 
email  piece  of  matter.  Looked  at  through  a  mental  micro- 
scope, each  becomes  a  mass  of  substance  such  as  we  have  just 
been  contemplating.  Exactly  the  same  inquiries  may  be 
made  respecting  the  parts  of  which  each  atom  consists ;  while 
exactly  the  same  difficulties  stand  in  the  way  of  every  answer. 
And  manifestly,  even  were  the  hypothetical  atom  assumed  to 
consist  (tf  still  minater  ones,  the  difficulty  would  re-appear  at 
the  next  step ;  nor  could  it  be  got  rid  of  even  by  an  infinite 
•cries  of  such  assumptions. 

Boscovich's  conception  yet  remans  to  us.  Seeing  that 
Matter  could  not,  as  Leibnitz  suggested,  be  composed  of  un- 
extended  monads  (since  the  juxta-position  of  an  infinity  of 
points  having  no  extension,  coold  not  produce  that  extension 
which  matter  possesses] ;  and  perceiving  objections  to  the 
view  entertained  by  Kcwton ;  Boscovich  proposed  an  inter- 
mediate theory,  uniting,  as  be  consitJcrcd,  the  advantages  of 
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both  and  avouling  their  difficulties.  "Hia  theory  ia,  that  the 
oonstituraita  of  Matter  are  centres  of  force — ^pointa  without 
ftimonaijinii,  which  attract  and  r^>el  each  other  in  snohwise  as 
to  be  kept  at  specific  diBtoDces  apart.  And  he  a^pus,  ma- 
thematically, that  the  forces  poBBeased  by  such  centres  might 
40  vary  with  the  distances,  that  under  given  conditions  the 
oeotres  would  remain  in  stable  equilibrium  with  definita 
fnterspaces :  and  yet^  under  other  conditions,  would  maintain 
larger  or  smaller  interspaces.  This  speculation  howcTor, 
ingeniously  as  it  is  eUborated,  and  duding  though  it  does 
TariooB  difficnltiec^  posits  a  proposition  whidh  cannot  by  any 
effort  be  r^reaented  in  thought :  it  escapes  all  the  inoonceiv- 
abilitdes  above  indicated,  by  merging  them  in  the  one 
inconoeiTabilifrr  viih  which  it  sets  out.  A  omtre  of  force 
absolutely  without  extensioa  is  nnthinkaUe:  answering  to 
these  words  we  can  hna  nothing  more  than  a  symbolic  con- 
ception of  the  illegitimate  order.  The  idea  of  resistance 
cannot  be  separated  in  thought  firont  the  idea  of  an  extended 
body  which  t^rs  resistance.  To  suppose  that  central  forces 
can  reside  in  points  not  infiuitesimally  small  but  occupying 
no  space  whaterer — points  having  position  only,  with  nothing 
to  mark  tJieir  position — points  in  no  respect  distinguishable 
from  the  surrounding  points  that  are  not  centres  of  force ; — to 
suppose  this,  is  utterly  beyond  human  power. 

Here  it  may  possibly  be  said,  that  though  all  hypotheses 
reqieotiag  the  constitution  of  Matter  commit  us  to  inconceiv- 
able conclusions  when  logically  developed,  yet  we  have 
reaacoi  to  think  that  one  of  them  corresponds  with  the  fact. 
Though  the  conceptitm  of  Matter  as  consistiag  of  dense  indi- 
visible units,  is  symbolic  and  incapable  of  being  completely 
thought  ont^  it  may  yet  be  supposed  to  find  indirect  verifica- 
bon  in  the  truths  of  chemistry.  These,  it  is  argned,  neceesi- 
^te  the  belief  that  Matter  consists  of  partieks  of  specific 
weights,  and  therefore  of  specific  sizes.  The  general  law  of 
definite  proportions  seems  impossible  on  any  other  condition 
than  the  existence  of  ultimate  atoms ;  and  thou^  tlie  com* 
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bining  weightB  of  the  lespeotiTe  elraoenta  are  termed  hy 
chemists  their  "  eqaivtileiits,"  for  the  porpoee  of  aTOiding  ■ 
questionable  assumption,  we  are  onable  to  think  of  the  combina- 
tion of  Boch  definite  weights,  without  guppoeing  it  to  take 
place  between  definite  numbers  of  definite  particles.  And 
thus  it  would  appear  that  the  Newtonian  view  is  at  any  rate 
preferable  to  that  of  Boeoovioh.  A  disciple  of  Bosoo- 

vicfa,  however,  may  reply  that  his  mafiter'e  theory  is  in- 
volved in  that  of  Kewton ;  and  cannot  indeed  be  escaped. 
"  What,"  he  may  aek,  "is  it  that  holds  together  the  ports 
of  these  ultimate  atoms?"  "A  cohesiTe  force,"  his  oppo- 
nent most  answer.  "And  what,"  he  mayoontinn^  "is  it 
that  holds  together  the  parts  of  any  fragmenta  into 
which,  by  sof&cient  foroe,  an  ultimate  atom  might  be 
brokraif"  Again  the  answer  must  be — a  ooheeiTo  force. 
"  And  what,"  he  may  still  ask,  "  if  the  ultimate  atom  wore, 
KB  we  oan  imagine  it  to  be,  reduced  to  parts  as  small  in  pro- 
portion to  it,  as  it  is  in  proportioa  to  a  tangible  maae  of 
matter — what  must  give  each  part  the  ability  to  sustain  itself, 
and  to  occupy  space  ?  "  Still  there  is  qo  answer  but— a  coho- 
aire  force.  Carry  the  process  in  thought  as  far  as  we  may, 
until  the  extension  of  the  parts  is  less  than  oan  be  imagined, 
we  still  cannot  escape  the  admiaaion  of  forces  by  which  the 
extension  is  upheld;  and  we  can  find  no  limit  until  we 
arrive  at  the  conception  of  centres  of -force  without  any 
extension. 

Matter  thtoi,  in  its  ultimate  nature,  is  as  absolutely  incom- 
prehenaiUe  as  Space  and  Time.  Frame  what  suppositions  we 
may,  we  find  on  tracing  out  their  implicati(ms  that  they  leave 
us  nothing  bat  a  choioe  between  opposite  absurdities. 

§  17.  A  body  impelled  by  the  hand  is  clearly  perceived  to 
move,  and  to  moTe  in  a  definite  direction:  there  seems  at  first 
sight  no  possibility  of  doubting  that  its  motion  is  real,  or  that 
it  is  towards  a  given  point.  Yet  it  is  easy  to  show  that  we 
not  only  may  be,  but  usually  are,  quite  wrraig  io  both  Aom 
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fuigmeatB.  Sere,  for  tnatanoe,  ia  a  tihip  vhich,  for  aimjdi' 
city's  sake,  -tro  'will  Bnpposs  to  be  anchored  at  the  equatM 
with  her  hood  to  the  West.  Whea  the  captain  walks  tram 
•ton  to  atem,  in  what  direction  does  he  more  ?  East  is  the 
obTiooB  answer — an  answer  which  for  the  moment  may  pass 
without  critifBsm.  But  now  the  anchor  is  heaved,  and  the 
Teasel  saila  to  the  Weat  with  a  velooity  eqnol  to  that  at  which 
(he  ca^itain  walks.  In  wliat  direction  does  he  now  move 
when  he  goes  &om  stem  to  stemP  Yon  cannot  sajr  East^  for 
the  vessel  is  carrying  him  aa  fast  towards  the  West  as  ho 
walks  to  the  East ;  and  yon  cannot  say  West  for  the  converse 
reason.  In  respect  to  surronnding  space  he  is  stationary ; 
though  to  all  cm  board  the  ship  he  seems  to  be  moving.  But 
BOW  are  we  qnite  sure  of  this  oonclusion  f — Is  he  really  station* 
ary  P  When  we  take  into  account  the  Earth's  motion  round 
its  axis,  we  find  that  instead  of  being  stationaiy  he  is  travel- 
ling at  the  rato  c^  1000  miles  per  hour  to  the  East ;  so  that 
neither  the  perception  of  one  who  looks  at  him,  n<^  the  infer- 
ence of  one  who  allows  foi  tlie  ship's  motion,  is  anything  like 
the  truth.  Kor  indeed,  on  iurther  ccmaidoration,  shall  we  find 
tins  revised  conclnaion  to  be  much  better.  For  we  have  for- 
gotten to  allow  for  the  Earth's  motion  in  its  orbit.  This 
being  some  68,000  miles  per  hour,  it  foUows  that,  assuming 
the  time  to  be  midday,  he  is  moving,  not  at  the  tate  <^  1000 
miles  per  hour  to  the  East,  but  at  the  rate  of  67,000  miles  per 
hour  to  the  West.  N&j,  uot  even  now  have  we  discovered 
the  true  rate  and  the  true  direction  of  his  movement  With 
the  Earth's  progress  in  its  orbit,  we  have  to  join  that  of  the 
whole  Solar  system  towards  the  constellation  Hercules ;  and 
when  we  do  this,  we  perceive  that  he  is  moving  neither  East 
Dor  West,  but  in  a  line  inclined  to  the  plane  of  the  Ecliptit^ 
and  at  a  velocity  greater  or  less  ^according  to  the  time  of  the 
year)  than  that  above  named.  To  whidi  let  us  add,  that 
were  the  dynamio  anaogefflents  of  our  sidereal  system  fiilly 
known  to  ua,  we  should  probably  discover  the  direction  and 
late  of  ^i"  actual  movement  to  difibr  oonaideiably  even  firon 
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tWwv  JIuw  iUiuiye  are  our  ideas  of  Motion,  ia  thus  made 

Kullioit'Utly  nianiibat.  That  which  seema  moving  proTee  to  be 
vUl  (oiiury  I  that  which  seems  stationary  proree  to  be  moving; 
wtiilu  tliut  which  we  oonclude  to  be  going  rapidly  in  one 
itli'tNiUtini  turns  oat  to  be  going  much  more  rapidly  in  the 
wj)|>iiNit4i  direction.  Ami  so  we  are  taught  that  what  we  are 
fuiucioiu  of  is  not  the  real  motion  of  any  olqect,  either  in  its 
latti  or  direction ;  but  merely  its  motion  as  measured  &om  an 
RNUgned  position — either  the  positioii  we  onrselves  occupy  or 
smne  other.  Yet  in  this  very  prooeaa  of  concluding  that  tha 
motions  we  perceive  are  not  the  real  motions,  we  tacitly 
assome  that  thne  are  real  motitms.  In  revising  onr  Buccees- 
ive  judgments  ctmoenung  a  body's  coarse  or  velocity,  we  take 
for  granted  that  there  is  an  actual  course  and  an  actual 
velociiy — we  take  for  granted  that  there  are  £xed  points  in 
■paco  with  respect  to  which  all  motions  are  absolute ;  and  we 
find  it  impossible  to  rid  oursolves  of  this  idea.  Nevertheless, 
absolute  motion  cannot  even  be  imagined,  much  less  known. 
Motion  as  taking  place  apart  &om  those  limitations  of  B[«co 
which  we  habitually  associate  with  it,  is  totally  unthinkable. 
For  motion  is  change  of  plaoe ;  but  in  unlimited  qiaoe,  change 
of  place  is  iaoonceivable,  because  plaoe  itself  is  inconceivable. 
Place  can  be  conceived  only  by  reference  to  other  places ;  and 
in  the  absence  of  objects  dispersed  through  space,  a  place 
could  be  conceived  cmly  in  nlation  to  the  limits  of  apace ; 
whence  it  follows  that  in  unlimited  space,  place  cannot  be 
conceived — all  plaoes  must  be  equidistant  from  boundaries 
that  do  not  exist.  Thus  while  we  are  obliged  to  think  that 
there  is  an  absolute  motion,  we  find  absolute  motion  incom- 
prehensible. 

Another  insuperable  difficulty  presents  itself  when  wo 
contemplate  the  transfer  of  Motion.  Habit  blinds  us  to  the 
marvelousness  of  this  phenomenon.  Familiar  with  the  &ct 
£rom  childhood,  we  see  nothing  remarkable  in  the  abtHty  of  a 
moving  thing  to  generate  movement  in  a  thing  that  is 
stationaiy.    It  is,  however,  impossible  to  understand  it.    In 
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wliat  respeot  does  a  body  afler  impact  difier  from  itaolf  befrae 
impaot  f  Wliat  is  this  added  to  it  vhioh  doee  not  wmiably 
ftfibct  any  of  ito  properlaeB  and  yet  ^lables  it  to  traTerss 
■pace  f  Han  is  an  ol^eot  at  rest  and  here  is  the  same  object 
moving.  In  the  one  state  it  has  no  tendency  to  change  its 
piacB ;  but  in  the  other  it  is  oldiged  at  each  instant  to  assuma 
s  mm  poBitioa.  What  is  it  which  will  for  erer  go  on  pro* 
ducing  this  e£&ct  without  being  exhaosted  P  and  how  does  it 
dwell  in  the  object  f  The  motion  yon  eay  has  been  oom- 
mnnicated.  But  howF  —  What  has  been  oommnmoated  P 
The  striking  body  has  not  transferred  a  tfting  to  the  body 
struck ;  and  it  is  equally  out  of  the  question  to  eay  that  it 
has  transferred  an  attribute.  What  then  has  it  transferred  P 
Oooe  more  thrav  is  the  old  puzzle  conoeming  the  connexion 
between  Motion  and  Best.  We  daily  witness  the  gradual 
retardation  and  final  stoppage  of  things  projeot«d  frum  the 
hand  or  otherwise  impelled ;  and  we  equally  often  witness 
the  change  from  llest  to  Motion  produced  by  the  application 
of  force.  But  truly  to  represent  these  transitions  in  thought, 
we  find  impossible.  For  a  breach  of  the  law  of  continuity 
seems  necessarily  involved ;  and  yet  no  breach  of  it  is  con- 
ceivable. A  body  travelling  at  a  given  velocity  cannot  be 
brought  to  a  state  of  rest,  or  no  velocity,  without  pasauig 
through  all  intermediate  velocities.  At  first  sight  nothing 
seems  easier  than  to  imagine  it  doing  this.  It  is  quite  possi- 
ble to  think  of  its  motion  as  diminishing  insensibly  until 
it  becomes  infinitesima! ;  and  many  will  think  equally  posra- 
ble  to  pass  in  thought  from  infinitesimal  motion  to  no 
motion.  But  this  is  an  error.  Mentally,  follow  out  the 
decreasing  velocity  as-  long  as  you  please,  and  there  still 
remains  some  velocity.  Halve  aUd  again  halve  the  rate  of 
movement  for  ever,  yet  movement  still  e£sts ;  and  the  small- 
est movement  is  separated  by  an  impassable  gap  from  no 
movement.  As  something,  however  minute,  is  infinitely 
great  in  comparison  with  nothing ;  so  is  even  the  least  con> 
eeivable  motion,  infinite  as  compared  with   rest  Tka 
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oonveiBe  perpIezitieB  attendant  on  the  tnuuition  from  Best  Ut 
Motion,  neod  not  be  specified.  Theaa,  equally  vitli  the  forego- 
ing, show  us  t^t  though  TO  are  obliged  to  think  of  auoh 
changes  as  nctaally  occurring,  their  occurrence  cannot  be 
realized. 

Thus  neither  when  considered  in  connexion  with  Space, 
nor  when  considered  in  connexion  with  Matter,  nor  when 
considered  in  connexion  with  Eeet,  do  we  find  that  Motion  is 
truly  cognizable.  All  efibrta  to  understand  its  essential 
nature  do  but  bring  ua  to  sltemative  impossibilities  of 
t&ought. 

§  18.  On  Hfting  a  chair,  the  force  exerted  we  regard  as 
equal  to  that  antagonistio  force  called  the  weight  of  the 
chair ;  and  we  cannot  think  of  these  as  equal  without  think- 
ing  of  them  as  like  in  kind ;  since  equality  ia  conceivable  only 
between  things  that  are  copnaturaL  The  axiom  that  action 
and  reaction  are  equal  and  in  opposite  directions,  commonly 
exemplified  by  this  very  instance  of  muscular  effort  venia 
weight,  cannot  be  mentally  realized  on  any  other  ocmditdon. 
Tet,  contrariwise,  it  ia  incredible  that  the  force  as  existing  in 
the  chair  really  resembles  the  force  as  present  to  our  minds. 
It  scarcely  needs  to  point  out  that  the  weight  of  the  chair 
produces  in  us  various  feelings  according  as  we  support  it  l^  a 
single  finger,  or  the  whole  hand,  or  the  leg;  and  hence 
to  argue  that  as  it  cannot  be  like  all  these  sensations  there  ia 
no  reason  to  believe  it  like  any.  It  sufQces  to  remark  that 
nnoe  the  force  as  known  to  us  is  cm  affection  of  couBciousnesa, 
we  cannot  oonceive  the  force  existing  in  the  chair  under  the 
same  form  withoat  endowing  the  chair  with  consciousness. 
So  that  it  is  absurd  to  think  of  Force  as  in  itself  like  oar 
sensation  of  it,  and  yet  necessary  so  to  think  of  it  if  wa 
realize  it  in  cousciousness  at  all. 

How,  again,  can  we  understand  the  connexion  between 
F(»oe  and  Matter  ?  Matter  is  known  to  ns  only  throngh  ita 
manifestations  of  Force  ;  our  ultimate  test  of  Matter  is  the 
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■Inlity  to  TGflist:  abetraot  iia  nsstonoe  and  there  remaiiui 
Dothing  but  empty  extenmon.  Yet,  on  the  other  hand,  reeifit' 
anoe  ia  equally  unthinkable  apart  ttom  Matter — apart  &om 
something  extended.  Not  only,  as  pointed  out  aome  pages 
baci,  are  centres  of  force  devcod  of  extension  unimaginable ; 
but,  aa  an  ineritable  corollary,  ire  cannot  imagine  either 
extended  or  unextended  centres  of  foroe  to  attract  and  repel 
other  such  cantica  at  a  distance,  without  the  intermediatioD 
of  some  kind  of  matter.  We  have  here  to  remark,  what 
could  not  vithont  anticipation  be  remarked  when  treattog  of 
Matter,  that  the  hypotheaia  of  Kewton,  equally  with  that  of 
Bosoovich,  is  apeia  to  the  charge  that  it  sapposee  ono  thing  to 
act  upon  another  thniugh  a  space  which  is  absolutely  empty 
— a  supposition  which  cannot  be  represented  in  thought. 
This  cbfu^  is  indeed  met  by  the  introduction  of  a  hypotheti- 
cal fluid  existing  between  the  atoms  or  centres.  But  the 
problem  ia  not  thus  sotyed :  it  is  simply  shifted,  and  re-appeare 
whan  the  constitution  of  this  flnid  is  inquired  into.  How 

impossible  it  is  to  dude  the  difficulty  presented  by  the  tranafei 
of  Force  through  space,  is  best  seen  in  the  case  of  astronomical 
forces.  The  Sun  acta  upon  ua  in  such  way  as  to  prodaoe  the 
sensations  of  light  and  heat ;  and  we  have  ascertained  that 
between  the  cause  as  existing  in  the  Sun,  and  the  ef^t  as 
experienced  on  the  Earth,  a  lapse  of  about  eight  minutes 
occurs :  whence  unavoidably  result  in  us,  the  ccmceptimis  of 
both  a  force  and  a  motion.  So  that  for  the  a^umption  of  a 
luminiferous  ether,  there  is  the  defence,  not  only  that  the 
exercise  of  force  through  95,000,000  of  mUes  of  ab8(Jute 
TBCuum  is  inconceiTBble,  but  atso  that  it  is  impossible  to  con- 
omve  motion  in  the  absence  of  something  moved.  Similarly 
in  the  case  of  gravitatioiL  Newton  described  himself  as 
onable  to  think  that  the  attraction  of  one  body  for  another  at 
a  distance,  could  be  exerted  in  the  absence  of  an  intervening 
medium.  But  now  let  os  ask  how  much  the  forwarder  we 
are  if  an  intervening  medium  be  assumed.  This  ether  whose 
wndnlations  according  to  the  received  hypothesis  oonstituta 
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heat  and  light,  and  which  ia  the  Tehide  of  graritatioii — how 
IB  it  constituted  ?  We  must  regard  it,  in  the  way  that  phy- 
■icists  do  regard  it,  as  oompoaed  of  atoms  which  attract  and 
repel  each  other — in&iitesiinal  it  may  be  in  compariaoii  with 
those  of  ordinary  matter,  but  still  atoms.  And  remembering 
that  this  ether  is  imponderable,  we  are  obliged  to  conolade 
that  the  ratio  between  the  interspaces  of  these  atoms  and  the 
atoms  themselTes,  is  incommenanrably  greater  than  the  lil^e 
ratio  in  ponderable  matter ;  else  the  densities  could  not  be 
incommensantbla  Instead  then  of  a  direct  action  by  the  Sun 
upon  the  Earth  without  anything  intervening,  we  have  to 
conceive  the  Sun's  action  propagated  through  a  medium 
whoee  molecules  are  probably  as  small  relatively  to  their  inter- 
spaces  as  are  the  Sun  and  Earth  compared  with  the  apace 
between  them :  wo  have  to  conceive  theee  infinitesimal  mole- 
cules acting  on  each  other  through  absolutely  vacant  spaoee 
which  are  immense  in  comparison  with  their  own  dimenaious. 
How  ia  this  conception  easier  than  the  other  P  We  still  have 
mentally  to  represent  a  body  as  acting  where  it  is  not,  and  id 
the  absence  of  anything  by  which  its  action  may  be  transfer- 
red ;  and  what  matters  it  whether  this  tabes  place  on  a  large 
or  a  small  scale  ?  We  see  therefore  that  the  exercise  of 

Force  is  altogether  unintelligible.  We  cannot  imagine  it 
exc^  through  the  instrumentality  of  something  having 
extendou ;  and  yet  when  we  have  assumed  this  smnething, 
we  find  the  perplexity  is  not  got  rid  of  but  only  postponed. 
We  are  obliged  to  conclude  (hat  matter,  whether  ponderable 
or  imponderable,  and  whether  aggregated  or  in  its  hypotheti  - 
cal  units,  acts  upon  matter  through  absolutely  vacant  space ; 
and  yet  this  conclu^n  is  positively  unthinkable. 

Yet  another  difQcolty  of  conception,  converse  in  nature 
but  equally  insurmountable,  must  be  added.  If,  on  the 
one  hand,  ws  cannot  in  thought  see  matter  acting  upon 
matter  through  a  vast  interval  of  space  which  ia  absolutely 
▼oid ;  on  the  other  hand,  that  the  gravitation  of  one  particle 
o{  matter  towards  another,  and  towards  all  others,  should 
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be  abeolutely  Hie  same  whetiher  the  intervening  space  ii 
filled  with  matter  or  not,  is  incomprehensible.  I  lift  from 
the  groond,  and  continae  to  hold,  a  pound  weight.  Kow 
into  the  vacancy  between  it  and  the  ground,  is  in- 
^odnced  a  mass  ol  matter  of  any  kind  whatever,  in  any 
state  whatever — ^hot  or  cold,  liqnid  or  solid,  transparent  or 
opaque,  light  or  dense ;  and  the  gravitation  of  the  weight 
is  entirely  nnaffected.  The  whole  Earth,  as  well  as  each 
individnal  of  the  infinity  of  partiolea  composing  the 
Garth,  acts  on  the  pound  in  absolately  the  same  way, 
whatever  intervenes,  or  if  nothing  intervenes.  Through 
eight  thousand  miles  of  the  Earth's  substance,  each  mole- 
cule at  the  antipodes  affects  each  molecule  of  the  weight 
I  hold,  in  ntter  indifierence  to  the  fulness  or  emptiness 
of  the  Bpaoe  between  them.  So  that  each  portion  of  matter 
in  its  dealings  with  remote  portions,  treats  all  intervening 
portions  as  though  they  did  not  exist ;  and  yet,  at  the  same 
time  it  recognizes  their  existence  with  scmpolous  ezactnesa 
in  its  direct  de^ings  with  them.  We  have  to  regard  gravi- 
tation as  a  force  to  which  everything  in  the  Universe  is 
at  once  perfectly  opaqae  in  respect  of  itself  and  perfectly 
transparent  in  respect  of  other  things. 

While  then  it  is  impossible  to  form  any  idea  of  Force 
in  itself,  it  is  equally  impossible  to  comprehend  its  mode 
of  exercise. 

H  19.  Turning  now  from  the  outer  to  the  inner  woild,  let 
us  contemplate,  not  the  agencies  to  which  we  ascribe  oor 
aul^ective  modifioatians,  but  the  subjective  modificationa 
themselves.  These  constitute  a  series.  Difficult  as  we  find 
it  distinctly  to  separate  and  individualize  them,  it  is  neverthe- 
less beyond  question  that  our  states  of  oonsciousncss  occur  in 


Is  diis  chain  of  states  of  consciousnesB  infinite  or  finite  t 
We  oannot  eay  infinite ;  not  only  because  we  have  indirectly 
reached  the  ooncluBio&  that  ihem  was  a  period  when  it  con» 
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nuoLced,  but  also  because  all  infinity  ia  inoonoeivaUe— sfl 
infinite  aeries  included.  We  cannot  say  finite ;  for  ve  haire 
no  knowledge  of  eitlier  of  its  ends.  Oo  back  in  memory  as 
far  as  ire  may,  ve  are  wholly  unable  to  identify  our  first 
states  of  oonsciouKiess :  the  perspective  of  our  thonghta 
vanishes  in  a  dim  obaourity  where  we  can  make  oat  nothing. 
Similarly  at  the  other  extreme.  We  have  no  immediate 
knowledge  of  a  termination  to  the  series  at  a  future  time ;  and 
we  cannot  really  lay  hold  of  that  temporary  totmination  of 
the  series  reached  at  the  present  mcment.  For  the  state  of 
oonsciouaneas  recognized  by  us  as  our  last,  is  not  truly  our 
last.  That  any  mental  afiection  may  be  ctmtemplated  aa  one 
of  the  series,  it  must  be  Teaieimhered—-representBd  in  thought, 
not  pretmted.  The  truly  last  state  of  consciousness  is  that 
which  is  passing  in  the  very  act  of  ccoitemplating  a  state 
just  past— that  in  which  we  are  thinking  of  the  one  before  as 
the  last.  So  that  the  proximate  end  of  the  chain  eludes  ub, 
as  well  as  the  remote  end. 

"  But,"  it  may  be  said,  "  though  we  cannot  directly  knoa 
consciousness  to  be  finite  in  duration,  because  ncdther  of  its 
limits  can  be  actually  reached ;  yet  we  can  very  well  conceive 
it  to  be  so."  No :  not  even  this  is  true.  In  the  first  place, 
we  cannot  ctmceivo  the  terminations  of  that  consdousnees 
which  alone  we  really  know — our  own — any  more  than  wo 
can  ;>&rceire  its  terminations.  For  in  truth  the  two  acts  ore 
here  one.  In  either  case  such  terminations  must  be,  as  above 
said,  not  presented  in  thought,  but  represented;  and  they 
must  be  represented  as  in  the  act  of  occurring.  Now  to 
represent  the  termination  of  couBcioueness  as  occurring 
in  onraelves,  is  to  think  of  ourselves  as  contemplating  the 
cessation  of  the  lost  state  of  consciousnens ;  and  this  implies 
ft  supposed  continuance  of  consciousness  after  its  last 
slate,  which  is  absurd.  In  the  second  place,  if  we  regard 
the  matter  objectively  —  if  wo  study  the  phenomena  as 
occurring  in  others,  or  in  the  abstract,  we  are  equally  foiled, 
Oonscnousnees  implies  perpetual  change  and  the  perpetual 
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aaUblisliment  of  relationa  between  its  BocceeaiTe  phases.  Ti» 
be  known  at  all,  any  mental  a&ctioQ  must  be  known  as  sucb  or 
■och — as  like  tkeae  foregoing  ones  or  tmlike  those :  if  it  is  not 
thonght  of  in  connexion  with  others — not  distinguished  or 
identified  by  compansoii  with  others,  it  is  not  recognized — ia 
not  a  state  of  oonscionsiieRs  at  all.  A  last  state  of  conscious- 
Dees,  then,  like  any  other,  can  exist  only  through  a  percep- 
tioa  of  ita  relationB  to  prerions  stat«e.  But  such  perception  of 
its  reUtions  must  oonatitute  a  state  later  than  the  lost,  which 
is  a  contradiction.  Or  to  pat  the  diffionlty  in  another  foim : — 
If  oeaselesa  change  of  state  is  the  condition  on  which  alone 
oonsciouBnees  exists,  tiien  when  the  supposed  last  state 
has  been  reached  by  the  completion  of  the  preceding  ohongc, 
change  has  ceased ;  therefore  oonsciousnoBS  has  ceased ;  there- 
&n  the  suppoeed  last  state  is  not  a  state  of  consciousness  at 
all ;  therefore  there  can  be  no  last  state  of  consciousness.  In 
short,  the  perplexity  is  like  that  presented  by  the  relations  of 
Motion  and  Best.  As  we  found  it  was  impossible  really  to 
conceire  Sest  becoming  Motibn  or  Motion  becoming  Best ;  so 
here  we  find  it  is  impossible  really  to  conccire  either  the 
beginning  or  the  ending  of  those  changes  which  constitute 


Hence,  while  we  are  unable  either  to  believe  or  to  conceive 
that  the  donition  of  oonscioaBnefls  is  infinite,  we  are  equally 
unable  either  to  know  it  aa  finite,  or  to  concciTe  it  as  finite. 

g  20.  Ifor  do  we  meet  with  any  greater  sucoees  when,  in- 
■tead  of  the  extent  of  coostnoasQess,  we  considor  its  substance, 
^le  question — What  is  this  that  thinks  ?  admits  of  no  better 
sohition  than  the  question  to  which  we  have  just  found  none 
bat  inoonoeivable  answers. 

The  existence  of  each  individual  as  known  to  himself,  hu 
been  always  held  t^  mankind  at  large,  the  most  incontro- 
vertible of  truths.  To  say — "  I  am  as  sure  of  it  as  I  am  sure 
that  I  exist,"  is,  in  oommon  speeoh,  the  most  emphatic  ex- 
pression  of  certainty.     And  this  &ct  of  personal  existence^ 
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teetified  to  hj  die  muTeraal  conacioiiffliesfl  of  men,  has  been 
made  the  Ixuas  of  eimdry  philosc^hios ;  whence  may  be  dravo 
(he  inference,  that  it  is  held  by  thinkers,  as  well  as  by  the 
vulgar,  to  be  beyond  all  facts  unqueetioiiable. 

Belief  in  the  reality  of  self,  is,  indeed,  a  belief  which  no 
Itypothesis  enables  ns  to  escape.  What  shall  we  say  of  theee 
■ucceeaiTe  impreeeioDs  and  ideas  which  constitute  conecioaa- 
tiess  P  Shall  we  say  that  they  are  the  affections  of  something 
called  mind,  which,  as  being  the  subject  of  them,  is  the  real 
egof  If  we  say  this,  we  manifestly  imply  that  the  ego  iaaa 
entity.  Shall  we  assert  that  these  impreamons  and  ideas  are  not 
the  mere  snperficial  changes  wrought  on  some  thinking  sab- 
stance,  but  are  themselves  the  very  body  of  this  substance- 
are  severally  the  modified  forms  which  it  &om  moment  to 
moment  assumes  f  This  hypothesis,  equally  with  the  fore- 
going, implies  that  the  individual  exists  as  a  permanent  and 
distinct  being ;  since  modifications  necessarily  involve  some- 
thing modified.  Shall  we  then  betake  ourselves  to  the  sceptic's 
position,  and  argue  that  we  know  nothing  more  than  our  im- 
preaedons  and  ideas  themselves — that  these  arc  to  us  the  only 
existences ;  and  that  the  personality  said  to  underlie  thran  ia  a 
mere  fiction  ?  We  do  not  even  thus  escape ;  since  this  pro- 
positdoD,  verbally  intelligible  but  really  unthinkable,  itself 
makes  the  assumption  which  it  professes  to  repudiate.  For 
how  can  oonscioviBnGSB  be  wholly  resolved  into  impressions  and 
ideas,  when  an  impression  of  necessity  implies  something  im- 
pressed ?  Or  again,  how  can  the  sceptic  who  has  decomposed 
his  consciousness  into  imprcssious  and  ideas,  explain  the  tact 
that  he  considers  them  as  his  impressions  and  ideas  f  Or 
once  more,  if,  as  he  must,  be  admits  that  he  has  an  impression 
of  his  personal  existence,  what  warrant  can  he  show  for  re- 
jecting this  impression  as  unreal  while  he  accepts  all  his  other 
iiapressions  as  real  ?  Unless  he  can  g^ve  satisfactory  answers 
to  these  queries,  which  he  cannot,  he  must  abandon  his  con- 
clusions ;  and  must  admit  t^e  reality  of  the  individual  mind. 

But  now,  onavcadable  as  is  this  belief— established  though 
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it  is  uot  only  by  the  assent  of  mamkiDd  at  large,  endorsed  by 
divers  pbllosopIieiB,  but  by  the  suicide  of  the  sceptical  arga- 
meat — it  is  yet  a  belief  admittiiig  of  no  justification  by  reason : 
nay,  indeed,  it  is  a  bdief  irhich  reason,  when  pressed  for  a 
distinct  answer,  rejects.  One  of  the  most  reo^it  writers  who 
has  touched  upon  this  qoestion — Mr  Mansel — does  indeed 
contend  that  in  the  consciousness  of  self,  we  have  a  piece  of 
real  knowledge.  The  validity  of  immediate  intuition  he 
holds  in  this  ease  unquestionable :  remarking  that  "  let 
system-makeis  say  what  they  will,  the  unsophisticated  sense 
of  mankind  refuses  to  acknowledge  Uiat  mind  is  but  a  bundle 
of  states  of  conaciousneaa,  as  matter  is  (possiUy)  a  bundle  of 
sensible  qualities."  On  which  position  the  obvious  comment 
is,  that  it  does  not  seem  altogether  a  consistent  one  for  a 
Eantist,  who  pays  but  small  respect  to  "  the  nnsoplustioated 
sense  of  nkankiad"  when  it  testifies  to  the  objectivity  of  space. 
Passing  over  this,  however,  it  may  readily  be  shown  that  a 
cognition  of  self,  properly  so  colled,  is  absolutely  negatived 
by  the  laws  of  thought  The  fundamenttd  ccmdition  to  all 
consciousness,  emphatically  insisted  upon  by  Mr  Mansel  in 
comnum  with  Sir  William  Hamilton  and  others,  is  the  anti- 
thesis of  subject  and  object.  And  on  this  "  primitive  dualism 
of  consciousnees,"  "&om  which  the  explanations  of  philosophy 
must  take  dieir  start,"  Mr  Mansel  founds  his  refiitation  of  the 
German  absolutists.  But  now,  what  is  the  corollary  from  this 
doctrine,  as  bearing  on  the  consciousness  of  self  ?  The  mental 
act  in  which  self  is  known,  implies,  like  every  other  mental 
act,  a  perceiving  subject  and  a  perceived  object.  If,  then,  the 
object  perceived  is  self,  what  is  the  aubject  that  perceives  ?  or 
if  it  is  the  true  self  which  thinks,  what  other  self  can  it  be 
that  is  thought  of  P  Clearly,  a  true  cognition  of  self  implies 
a  state  in  which  the  knowing  and  the  known  are  one — in 
which  subject  and  object  are  identified ;  and  this  Mr  Mansel 
rightly  holds  to  be  the  annihilation  of  both. 

So  that  the  personality  of  which  each  is  conscious,  and  of 
wliich  the  oxistoDce  is  to  each  a  iiict  beyond  all  otLers  the  moat 
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ou-tain,  ia  yet  a  thing  which  cannot  truly  be  knovn  at  aU : 
knowledge  of  it  ia  forbidden  by  the  very  nature  of  lihnugltt 

§  2L  TTltiniate  Scientifio  Ideas,  iben,  are  all  representative 
of  lealitiee  that  cannot  be  comprehended.  After  no  matter 
bow  great  a  progress  in  the  colligation  of  iaote  and  the  evtab- 
'Ufikment  of  generalizationB  ever  wider  and  wider — after  tlie 
merging  of  limited  and  derivative  tmths  in  tmtha  that  are 
larger  and  deeper  haa  been  carried  no  matter  how  fiir ;  the 
f^indamemtal  tmtli  remains  as  mnch  beyond  reach  as  ever.  The 
explanation  of  that  which  is  explicable,  does  but  bring  out 
into  greater  oleamen  the  inezplicablenefls  of  that  which  re- 
mains behind.  Alike  in  the  external  and  the  internal  worlds, 
the  man  of  science  sees  himself  in  the  midst  of  perpetual  changes 
of  which  he  can  discover  neither  the  beginning  nor  the  end. 
If,  tracing  back  the  evolution  of  things,  he  allows  himself  to 
entertain  the  hypothesis  that  the  Universe  once  existed  in  a 
diffused  form,  he  finds  it  utterly  impossible  to  conceive  how 
this  came  to  be  so ;  uid  equally,  if  he  speculates  on  the 
future,  he  can  assign  no  limit  to  the  grand  succession  of  phe- 
nomena ever  unfolding  themselves  before  him.  In  like 
manner  if  he  looks  inward,  he  perceives  that  both  ends  of  the 
thread  of  oonsciousnees  are  beyond  his  grasp;  nay,  even 
beyond  his  power  to  think  of  as  having  existed  or  as  existing 
in  time  to  oome.  When,  again,  he  turns  from  the  succession  of 
phenomena,  external  or  internal,  to  their  intrinsic  nature,  he 
is  just  as  much  at  &ult  Supposing  him  in  every  case  able  to 
resolve  the  appearances,  properties,  and  movements  of  things, 
into  manifestations  of  Force  in  Space  and  Time ;  he  still  iinds 
that  Force,  Space,  and  Time  pass  all  understanding.  Simi- 
Urly,  though  the  analysis  of  mental  actions  may  finally  bring 
him  down  to  sensations,  as  the  original  materials  out  of  which 
all  thought  is  woven,  yet  he  is  little  forwarder ;  for  he  can 
give  no  account  either  of  sensations  themselves  or  of  ibai 
something  which  is  conscious  of  sensations.  Objective  and 
•ubjective  things  he  thus  ascertains  to  be  alike  inscrutable  in 
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tbcir  nubetiuice  and  generas.  In  oil  direcdoiiB  Mb  investiga- 
tions  eventually  bring  turn  &oe  to  fiu»  vith  an  insoluble 
enigma;  andhefirermorecIearlyperoeiTeeittobetiniiiHoluble 
enigma.  He  learns  at  once  tlie  greatness  and  the  littleness  of 
the  human  intellect — il«  power  in  dealing  with  all  that  comes 
within  the  range  of  experience ;  its  impotence  in  dealing 
with  all  that  transcends  experience.  He  realizes  with  a 
special  TiTidnesH  the  atter  iaoomprehetiBibleness  of  the  mmpleet 
&ot,  Mmsiderod  in  iimli.  He,  mare  flian  any  othw,  troly 
tnot^  thst  in  its  ultimate  eBsenoe  notlung  can  be  iaumu. 
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%  22.  TiiE  same  concluaion  is  Uiiib  arrived  at,  from  which- 
erer  point  we  set  out.  If,  respecting  tlie  origin  aiid  nature 
of  tbings,  we  make  some  aasomption,  we  find  tliat  through  an 
inexoraUe  log^  it  inevitably  commita  us  to  altematiTe  impos- 
sibilities cS  thought ;  and  this  holds  true  of  every  assumption 
that  can  be  imagined.  If,  contrariwise,  we  make  no  assump- 
tion, but  set  out  from  the  sensible  properties  of  surrounding 
objecta,  and,  ascertaining  their  special  laws  of  dependence,  go 
on  to  merge  these  in  laws  more  and  more  general,  until  we 
bring  them  all  under  some  most  general  laws ;  we  still  find  our- 
Helves  as  &r  as  ever  from  knowing  what  it  is  which  monifeete 
these  properties  to  us :  clearly  as  we  soem  to  know  it,  our 
apparent  knowledge  proves  on  examination  to  be  utterly  irre- 
concilable with  itself.  Ultimate  religious  ideas  and  nltbnate 
scientifio  ideas,  alike  turn  out  to  be  merely  eynbols  of  the 
actual,  not  cognitions  of  it. 

The  conviction,  so  reached,  that  human  intelligence  is 
incapable  of  absolute  knowledge,  is  one  that  has  been  slowly 
gaining  ground  as  civiliz  tion  has  advanced.  Each  new 
ontological  theory,  &om  time  to  time  propounded  in  lieu  of 
previous  <me8  shown  to  be  untenable,  has  been  followed  by  a 
new  criticiam  leading  to  a  new  scepticism.  All  possible  con- 
ceptuHW  hsTfl  been  one  l^  one  tried  BDd  firand  wanting ;  utd 
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■0  the  entire  field  of  speculation  has  been  gradnaUy  exhausted 
withoui  podtiTe  result:  the  only  reeolt  uriTed  at  bein^ 
the  negative  one  above  stated  —  that  the  realily  existing 
behind  all  appearaneee  is,  and  must  ever  be,  unknown.  To 
this  conclusion  almost  every  thinker  of  note  has  sabeoribed. 
"  With  the  ^veption,"  says  Sir  Williatn  Hamilton,  "  of  a  &w 
tate  Abaolatist  theoriaera  in  CFermany,  Uiia  is,  perhaps,  tho 
Imth  of  all  others  most  harmonioosly  re-echoed  by  every 
phUoaopher  of  every  eohooL"  And  among  thwe  he  names— 
Protagoras,  Aristotle,  St.  Angostin,  Boethius,  Averroes, 
AlbertuB  Ma^us,  Qerson,  Leo  Hebrsaus,  Melancthon,  Sca- 
liger,  Francis  Fiocolomini,  Giordano  Bmno,  Campanella, 
Bacon,  Spinoza,  Newton,  £ant. 

It  yet  remains  to  point  out  how  this  belief  may  be  estab- 
lished rationally,  as  well  as  empirically.  Not  only  is  it  that, 
as  in  the  earlier  thinkers  above  named,  a  vague  perception  of 
the  insoratableness  of  things  in  themselves  results  from  dis- 
covering the  iUusivenees  of  sense-impresaions ;  and  not  only 
is  it  that,  as  shown  in  the  foregoing  chapters,  definite  experi- 
ments evolve  alternative  impossibilities  of  thought  out  of 
every  ultimate  conception  we  can  &ame ;  but  it  is  that  the 
relativity  of  our  knowledge  is  demonstrable  analytically. 
The  induction  drawn  from  general  and  special  experiences, 
may  be  confirmed  by  a  deduction  from  the  nature  of  our 
intelligence.  Two  ways  of  reaching  such  a  deduction  exist. 
Proof  that  our  cognitions  are  not,  and  never  can  be,  absolute, 
is  obtainable  1^  analyzing  either  the  product  of  thought,  ((t 
the  proceaa  of  thought.    Let  us  analyze  each. 

g  23.  If,  when  walking  through  the  fields  some  day  in 
September,  you  hear  a  rustle  a  few  yards  in  advance,  and 
cm  observing  the  ditch-side  where  it  occurs,  see  the  herbage 
agitated,  you  will  probably  turn  towards  the  spot  to  learn  by 
what  this  sound  and  motion  are  produced.  As  you  approach 
there  flutters  into  the  ditch,  a  partridge;  on  seeing  which 
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ytmr  onriofiit^  is  satiBfiod — you  have  what  yoa  call  an  aiqtbn' 
aiion  of  the  appearances.  The  explanation,  mark,  amoonta 
to  this ;  that  whereas  throughout  life  yon  have  had  oountlesg 
ezperienoea  of  disturbance  amon^  small  stationary  bodies, 
accompanying  iho  movement  of  other  bodies  among  theni, 
and  hare  generalized  the  relation  between  such  disturbanceK 
and  Buoh  morementa,  you  consider  this  partioular  disturbance 
ez|dained,  on  finding  it  to  present,  an  instance  of  the  like 
reUtion.  Suppose  yon  catch  the  partridge ;  and,  wish- 

ing to  ascertain  why  it  did  not  eecape,  examine  it,  and  find 
at  one  spot,  a  alight  trace  of  blood  upon  its  feathers.  You 
now  understand,  as  you  say,  what  has  disabled  the  partridge. 
It  has  been  wounded  by  a  sportsman — adds  another  case  to 
the  many  coses  already  seen  by  you,  of  birds  being  killed  or 
injured  by  the  shot  discharged  at  them  from  fowling- pieces. 
And  in  eseimilating  this  oasq  to  other  such  cases,  consists 
yonr  uuderstaQding  of  it.  But  now,  on  consideration,  a 

difficulty  anggesta  itself.  Only  a  single  ahot  haa  atmck  the 
partridge  and  that  not  in  a  vital  place :  the  wings  are  unin- 
jured, aa  are  also  those  muaolee  which  move  them ;  and  the 
creature  proves  by  its  strugglea  that  it  has  abundant  strength. 
Why  then,  you  inquire  of  yourself,  does  it  not  fly  P  Occasion 
favouring,  you  put  the  question  to  an  anatomist,  who  fur* 
nishee  you  with  a  solution.  He  points  out  that  this  solitary 
shot  haa  passed  close  to  the  place  at  which  the  nerve  supjdying 
tixB  wing-muscles  of  one  side,  diverges  &om  the  spine ;  and  that 
a  slight  injury  to  this  nerve,  extending  even  to  the  rapture  of 
a  few  fibres,  may,  by  preventing  a  perfect  co-ordination  in  the 
actions  of  the  two  wings,  destroy  the  power  of  Sight.  You  are 
no  longer  puzzled.  But  what  has  happened  P— what  haa 
changed  your  state  from  one  of  perplexity  to  one  of  compre- 
ketuion  f  Simply  the  discloaure  of  a  class  of  previously 
known  cases,  along  with  which  you  can  include  this  case. 
The  connexion  between  lesions  of  the  nervous  system  and 
paralysis  of  limbs  haa  been  already  many  times  brought 
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under  your  notice ;  and  you  here  find  a  relation  of  cause  and 
efieot  Uiat  is  eeaentiaUy  aunilar. 

Let  us  suppose  you  are  led  on  to  nuke  further  inquiries 
concerning  organic  actions,  which,  conspicuous  and  remarkahla 
as  they  are,  you  had  not  before  cared  to  understand.  How 
is  respiration  effected  P  you  ask — why  does  air  periodically 
rush  into  the  lungs  ?  The  answer  is  that  in  the  higher  verte- 
brata,  as  in  ourselTea,  influx  of  sir  is  caused  by  an  enlarge- 
ment of  the  thoracic  cavity,  due,  partly  to  depression  of  the 
diaphragm,  partly  to  elevation  of  the  ribs.  But  how  does 
elevation  of  the  ribs  enlarge  the  cavity?  In  reply  the 
anatomist  shows  you  that  the  plane  of  each  pair  of  ribs 
makes  an  acute  angle  with  the  spine ;  that  this  angle  widens 
when  the  moveable  ends  of  the  ribs  are  raised ;  and  he  makes 
you  realize  the  consequent  dilatation  of  the  cavity,  by  point- 
ing out  how  the  area  of  a  parallelogram  increases  as  its  anglce 
approach  to  right  angles — you  understand  this  special  fact 
when  you  see  it  to  be  an  instauce  of  a  general  geometrical 
tact.  There  still  arises,  however,  the  question — why  does  the 
air  rush  into  this  enlarged  cavity  f  To  which  comes  the 
answer  that,  when  the  thoracic  cavity  is  enlurged,  the  con- 
tained air,  partially  relieved  &ompressm«,  expands,  and  so  loses 
some  of  its  resisting  power ;  that  hence  it  opposes  to  the  pres< 
sure  of  the  external  air  a  lees  pressure ;  and  that  as  air,  like 
every  other  fluid,  presses  equally  in  all  directions,  motion  must 
result  along  any  line  in  which  the  resistaace  is  lees  than 
elsewhere;  whence  follows  an  inward  current.  And  this 
interpretation  you  recognize  as  one,  when  a  few  &cts  of  like 
kind,  exhibited  more  plainly  in  a  visible  fluid  such  as  vat«r, 
are  cited  in  illustration.  Again,  when  it  wag  pointed  out 

that  the  limbs  are  compound  levers  acting  in  essentially  the 
same  way  as  levers  of  iron  or  wood,  yon  might  consider  your- 
self as  having  obtained  a  partial  rationale  of  animal  move- 
ments. The  contraction  of  a  muscle,  seeming  before  utterly 
anaccountable,  would  seem  leas  unaccountable  were  you  shown 
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bow,  by  a  galvanio  cmrent,  a  aeries  of  soft  iron  magnets  could 
be  made  to  shorten  itself,  tiuongh  tte  attraction  of  each 
magnet  for  its  Qeighboors : — an  alleged  analogy  which 
eepecially  answers  the  purpose  of  our  argument ;  since, 
whether  real  or  fanoied,  it  equally  tUnatrates  the  mental 
illnmination  that  results  on  finding  a  class  of  cases  within 
which  a  particular  case  may  possibly  be  included.  And  it 
may  be  lurthw  noted  hoWi  in  die  instance  here  named,  an  ad- 
ditional fading  of  oomprehensiou  arises  on  remembering  that 
the  influence  conveyed  through  the  nerves  to  the  muscles,  is, 
though  not  4)omtiTely  electric,  yet  a  form  of  force  nearly 
allied  to  the  eloctrio.  Similarly  when  you  learn  that 

animal  heat  arises  from  chemical  combination,  and  so  is 
evolved  as  heat  is  evolved  in  other  chemical  oombinatione— 
when  you  learn  that  the  absorption  of  nutrient  fluids  through 
the  coats  of  the  intestinee,  is  an  instance  of  osmotic  action — 
when  you  learn  that  the  ohauges  undergone  by  food  during 
digestion,  are  like  changes  artiGcially  producible  in  the  labora- 
tory; you  regard  yourself  as  knoteing  something  about  the 
natures  of  these  phenomena. 

Observe  now  what  we  have  been  doing.  Turning  to  tho 
general  question,  let  us  note  where  these  successive  interpret- 
ations have  carried  us.  We  began  with  quite  special  and 
concrete  &cts.  In  explaining  each,  and  afl«rwards  explain- 
ing the  more  general  facts  of  which  they  are  instances,  we 
have  got  down  to  certain  highly  general  &cts: — to  a  geome- 
trical principle  or  property  of  space,  to  a  simple  law  of  me- 
chanical action,  to  a  law  of  fluid  equilibrium — to  truths  in 
physics,  in  chemistry,  in  thermology,  in  electricity.  The 
particular  phenomena  with  which  we  set  out,  have  been 
merged  in  larger  and  larger  groups  of  phenomena ;  and  as 
they  have  been  so  merged,  we  have  arrived  at  solutions  that 
we  consider  profound  in  proportion  as  this  process  has  been 
carried  far.  Still  deeper  explanations  are  simply  further 
etflpa  in  the  same  direction.    When,  for  instance,  it  is  asked 
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trliy  the  law  of  action  of  the  lever  is  what  it  is,  or  why  fluid 
equilibrium  and  fluid  motion  exhibit  the  relations  whieh  they 
do,  the  answer  furnished  by  mathematicians  conaiste  in  the 
diBclosnre  of  the  principle  of  virtual  velocities — a  principle 
holding  true  alike  in  fluids  and  solids — a  principle  under 
which  the  others  are  comprehended.  And  similarly,  the  in- 
light  obtained  into  the  phenomena  of  chemical  combination, 
heat,  electricity,  &o.,  impliea  that  a  rationale  of  them,  whon 
found,  will  be  the  exposition  of  some  highly  general  fact  re- 
specting the  constitutioa  of  matter,  of  which  chemical, 
electrical,    and  thermal   facte,   are   merely  di^rent  mani- 


Is  Uiis  process  limited  or  unlimited  ?  Can  wo  go  on  An 
ever  explaining  daases  of  &cta  by  including  them  in  lai^rcr 
classes ;  or  must  wo  eventually  come  to  a  largest  class  ?  The 
supposition  that  the  process  is  unlimited,  were  any  one  ab- 
surd enough  to  espouse  it,  would  still  imply  that  an  ultimate 
explanation  could  not  be  reached ;  since  infinite  time  would 
be  required  to  reach  it  While  the  unavoidable  conclusion 
that  it  is  limited  (proved  not  ouly  by  the  finite  sphere  of 
observation  open  to  us,  but  also  by  the  diminution  in  the 
number  of  generalizations  that  necessarily  accompanies  in- 
crease of  their  breadth)  equally  implies  that  the  ultimate 
&ct  cannot  be  understood.  For  if  the  successively  deeper  in- 
terpretations of  nature  which  constitute  advancing  knowledge, 
arc  merdy  successive  inclusions  of  specieil  truths  in  general 
truths,  and  of  general  truths  in  truths  still  more  general ;  it 
obviously  follows  that  the  most  general  truth,  not  admitting 
of  inclusion  in  any  other,  does  no  admit  of  interpretation. 
Manifestly,  as  the  most  general  cognition  at  which  we  arrive 
jannot  be  reduced  to  a  more  generul  one,  it  cannot  bo  under- 
«tood.  Of  necessity,  therefore,  explanation  must  eventually 
bring  us  down  to  the  inexplicable.  The  deepest  truth  which 
we  can  get  at,  must  be  unaccountable.  Comprehension  must 
become  something  other  than  comprehension,  before  the  nlti* 
mate  fact  con  be  comprehended. 
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g  24.  The  inference  whicli  we  thus  find  forced  upon  lu 
when  we  analyze  the  product  of  thought,  as  exhibited  ob- 
jectively in  scientific  generalizations,  is  equally  forced  upon  ua 
by  an  analysis  of  the  process  of  thought,  as  exhibited  fiub- 
jectively  in  consoiousnees.  The  demonstration  of  the  neces- 
■aiily  relative  cbaraoter  of  our  knowledge,  as  deduced  &oin 
the  nature  of  intelligence,  has  been  brought  to  its  most 
definite  shape  by  Sir  William  Hamilton.  I  cannot  here  do 
better  than  extract  from  his  essay  on  the  "Philosophy  of 
the  Unconditioned,"  the  passage  containing  the  substance  of 
his  doctrine. 

"The  mind  can  conceive," he  argues,  "and  consequently 
can  know,  only  the  limited,  and  the  condilionalli/  limited.  The 
unconditioDally  unlimited,  or  the  Infinite,  the  uncondition- 
ally limited,  or  the  Absolute,  cannot  positively  be  construed  to 
the  mind ;  th^  con  be  conceived,  only  by  a  thinking  away 
troxa,  or  abstracti(Hi  of,  those  very  conditions  under  which 
thought  itself  is  realized ;  consequently,  the  notion  of  the 
Unconditioned  is  only  negative, — negative  of  the  conceivable 
itself.  For  ezamf^,  on  the  one  hand  we  can  positively  conceive, 
neither  an  absolute  whole,  that  is,  a  whole  so  great,  that  wo 
cannot  also  conceive  it  aa  a  relative  part  of  a  still  greater 
whole ;  nor  an  absolute  part,  that  is,  a  part  so  small,  tbat  we 
oannot  also  conceive  it  as  a  relative  whole,  divisible  into  smaller 
parts.  On  the  other  hand,  we  cannot  positively  represent,  or 
realize,  or  oonstrue  to  the  mind  (as  here  understanding  and 
imagination  coincide),  an  infinite  whole,  for  this  could  only 
be  done  by  the  infinite  synthesis  in  thought  of  finite  wholes, 
which  would  itself  require  an  infinite  time  for  its  accomplish- 
mont ;  nor,  for  the  same  reason,  can  we  follow  out  in  thought 
an  infinite  divisibility  of  parts.  The  result  is  the  same, 
whether  we  apply  the  process  to  limitation  in  sjMce,  in  time, 
or  in  decree.  The  unconditional  negation,  and  the  uncondi- 
tional  affirmation  of  limitation ;  in  other  words,  the  infinite 
and  absolute,  properly  so  eaited,  are  thus  equally  inconceiv- 
able to  us. 
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"Aa  the  omditionBlIj  limited  (whicli  we  may  briefly  obU 
the  conditioned)  ia  thm  the  odI^  poeaible  object  of  knowledge 
tnd  of  positive  thooght — thought  necessarily  Buppoeee  condi- 
%SDB.  To  tkink  is  to  condiiion;  and  conditional  limitation  is 
the  ftmdanumtnl  law  of  the  posBibility  of  thought.  For,  as 
the  greyhound  cannot  outstrip  his  shadow,  nor  (by  a  more 
ftppropriato  cdmile)  the  eagle  outsoar  the  atmosphere  in  which 
he  floats,  and  by  which  alone  he  may  be  supported ;  so  tho 
mind  oaOnot  transoeod  that  sphere  of  limitation,  within  and 
thioagh  which  ezolusiTely  the  possibility  of  thought  is 
realized.  Thought  is  only  of  the  conditioned ;  because,  as  we 
have  said,  to  think  is  simply  to  condition.  The  absoluts  ia 
oonomved  merely  by  a  negation  of  cohceivsbility ;  and  all 
that  we  know,  is  tmly  known  as 

■  von  from  the  Tind  and  fonnlea  in/lmiu.' 

How,  indeed,  it  oould  ever  be  doubt«d  that  thought  is  only  of 
the  conditioned,  may  well  be  deemed  a  matter  of  theprofoundest 
admiratioa.  Thought  cannot  transcend  oonscionsnees ;  oon- 
scionsnesB  is  only  possible  nndet  the  antithesis  of  a  subject 
and  object  of  thought,  known  only  in  correlation,  and  mutoally 
limiting  each  other ;  while,  independently  of  this,  all  that  we 
know  either  of  subject  or  object,  either  of  mind  or  matter,  is 
only  a  knowledge  in  each  of  tho  particular,  of  tho  plural,  of 
the  di^rent,  of  the  modified,  of  the  phtonomenaL  We  admit 
that  the  consequence  of  this  doctrine  is, — that  philosophy,  it 
viewed  as  more  than  a  science  of  the  conditioned,  is  impoBsi- 
ble.  Departing  firom  the  particular,  we  admit,  that  we  can 
never,  in  our  highest  gener^zations,  rise  above  the  finite ; 
that  OUT  knowledge,  whether  of  mind  or  matter,  can  he 
nothing  more  than  a  knowledge  of  the  rebtive  mamfestations 
of  an  existence,  which  in  itself  it  is  our  highest  wisdom  to 
rec<^mze  as  beyond  the  reach  of  philosophy, — in  the  language 
if  St  Anstin, — '  oognoscendo  ignorari,  et  ignorando  cognosci,' 
**  The  omditioned  is  the  mean  between  two  extremes,— two 
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uwonditionatfls,  exclunve  of  each  other,  neitlier  of  which  eon 
be  conceived  as  possible,  but  of  frhich,  on  the  principles  of  coq- 
tradiction  and  excluded  middle,  one  must  be  admitted  at 
iiecessary.  On  this  opinion,  therefore,  reason  is  shown  to 
be  weak,  but  not  deceitfiiL  The  mind  is  not  represented  as 
conceiTing  two  propoeitionfl  aubveraive  of  each  other,  as 
equally  possible ;  bat  only,  as  unable  to  understand  as  possi- 
ble, either  of  two  extremes ;  one  of  which,  however,  on 
tiie  ground  of  their  mutual  repugnance,  it  is  compelled 
to  recognise  as  true.  We  are  thus  taught  the  salutary 
leeson,  that  the  capacity  of  thought  ia  not  to  be  coustitnted 
into  the  measnie  of  existence ;  and  are  warned  from  recognis- 
ing the  domain  of  our  knowledge  as  necessarily  oo-extensiTe 
with  die  horizon  of  our  Mth.  And  by  a  wonderful  revelation, 
ve  are  thus,  in  the  very  conscionsness  of  our  inability  to 
eonoeive  aught  ahovo  the  relative  and  finite,  inspired  with  a 
belief  in  the  existence  of  something  unconditioned  beyond  the 
sphere  of  all  comprehensible  reality," 

Clear  and  conclusive  as  this  stat«incDt  of  the  case  appears 
when  carefully  studied,  it  is  expressed  in  so  abstract  a 
manner  as  to  be  not  very  intelligible  to  the  general  reader. 
A  more  popular  presentation  of  it,  with  illustrative  applica- 
tions, as  given  by  Mr  Mansel  in  his  "  Limits  of  Beligious 
Thought,"  will  make  it  more  fully  understood.  The  follow- 
ing extracts,  which  I  take  the  liberty  of  making  from  hia 
pages,  will  suffioe. 

"  The  very  conception  of  consciousness,  in  whatever  mode 
it  may  be  manifested,  necessarily  implies  distinction  between 
one  oifject  and  another.  To  be  conscious,  we  must  be  conscious 
i)f  something ;  and  that  something  can  only  be  known,  a^ 
that  which  it  is,  by  being  distinguished  from  that  which  it  is 
not.  But  distinction  is  necessarily  limitation ;  for,  if  one 
object  is  to  be  distinguished  Iram  another,  it  must  possess 
some  form  of  existence  which  the  other  has  not,  or  it  must 
not  possesB  some  form  which  the  other  has.    But  it  ia  obvious 
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the  lofioite  cannot  be  diatingmshed,  as  sach,  from  the  Finite^ 
by  the  absence  of  any  quality  wbiob  tbe  Finite  poeaesses ;  for 
sucli  absence  would  be  a  limitation.  Nor  yet  can  it  be  dis- 
tinguished by  the  presence  of  an  attribute  which  the  Finite 
has  not ;  for,  as  no  finite  part  can  be  a  constituent  of  an 
infinite  whole,  this  differentiBl  characteristic  must  itself  be 
infinite ;  and  must  at  the  same  time  have  nothing  in  common 
with  the  finite.  We  are  thus  thrown  back  upon  our  former 
impossibility;  for  this  second  infinite  will  be  distinguished 
from  the  finite  by  the  absence  of  qualities  which  the  latter 
ptwsessee.  A  oonsciouHneaa  of  the  Infinite  as  such  thus  neces- 
sarily involves  a  self-contradiclaon ;  for  it  implies  tlie  recogni- 
taoQ,  by  limitation  and  difference,  of  that  which  can  only  be 
given  as  unlimited  and  indifferent        •        •        • 

"  This  contradiction,  which  is  utterly  inexplicable  on  the 
•apposition  that  the  infinite  is  a  positive  object  of  human 
thoi^ht,  is  at  once  accounted  for,  when  it  is  regarded  as  the 
mere  negation  of  thought.  If  all  thought  is  limitation ;— if 
whatever  we  conceive  is,  hj  the  veiy  act  of  conception, 
reguded  as  finite, — the  in/imte,  jrom  a  human  point  of  view» 
is  merely  a  name  for  the  absence  of  those  conditions  under 
which  thought  is  possible.  To  speak  of  a  Conception  of  the 
Iiijinite  is,  therefore,  at  once  to  affirm  those  conditions  and  to 
deny  them.  The  contradiction,  which  we  discover  in  such  a 
conception,  is  only  that  which  we  have  ourselves  placed  there, 
by  tacitly  assuming  the  conceivabiKty  of  the  inconceivable. 
The  condition  of  consciousness  is  distinction ;  and  condition 
of  distinction  is  limitation.  We  can  have  no  consciouBneas  of 
Being  in  general  which  is  not  some  Being  in  partioular :  a 
thing,  in  consciousness,  is  one  thing  out  of  many.  In  assum- 
ing the  possibility  of  an  infinite  object  of  consciousness,  I 
assume,  therefore,  that  it  is  at  the  same  time  limited  and 
unlimited ;— actually  something,  without  which  it  could  not 
be  an  object  of  consciousness,  and  actually  nothing,  without 
which  it  could  not  be  infinite.         •        •        • 

"  A  second  characteristio  of  Consciousness  is,  that  it  is  only 
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possible  in  the  form  of  a  relation.  There  must  be  a  Sobjeot, 
or  peraoD  conscious,  and  an  Objecf^  or  thing  of  which  he  ia 
cooscioua.  There  can  be  no  conscioosneaa  without  the 
uoiou  of  those  two  iaotore ;  and,  in  that  union,  each  exiatf 
only  as  it  is  related  to  the  other.  The  subject  is  a  subject, 
only  in  80  far  as  it  is  conscious  of  an  object :  the  object  is  aa 
object,  only  in  so  far  as  it  is  apprehended  by  a  subject :  and 
the  destruotion  of  either  is  the  destruction  of  consciousness 
itself.  It  is  thus  manifrat  that  a  consciousness  of  the  Abso- 
lute is  equally  self-contradictory  with  that  of  the  Infinite. 
To  be  conscious  of  the  Absolute  as  such,  we  must  know  that 
an  object,  which  is  given  in  relation  to  our  consciousness,  is 
identical  with  one  which  exists  in  its  own  nature,  out  of  all 
relation  to  consciousness.  But  to  know  this  identity,  we 
must  be  able  to  compare  the  two  together ;  and  such  a  com- 
parison is  itsdf  a  contradiction.  We  are  in  &ct  required  to 
conq)are  that  of  which  wo  are  conscious  with  that  of  which 
we  are  not  conscious ;  the  comparison  itself  being  an  act  of 
coDSciooauess,  and  only  possible  through  the  consciousness  of 
both  its  objects.  It  is  thus  manifest  that,  even  if  we  could 
be  conscious  of  the  absolute,  we  could  not  possibly  know  that 
it  ia  the  absolute :  and,  as  we  can  be  conscious  of  an  object  as 
Buch,  only  by  knowing  it  to  be  what  it  is,  this  is  equivalont 
to  an  admission  that  we  cannot  be  conscious  of  the  absolute 
at  alL  As  an  object  of  consciousness,  every  thing  is  neces- 
sarily relative ;  and  what  a  thing  may  be  out  of  consciousness, 
no  mode  of  consciousness  can  tell  us. 

"  This  contradiction,  again,  admits  of  the  same  explanation 
as  the  former.  Our  who^  notion  of  existence  is  necessarily 
relative ;  for  it  is  existence  as  conceived  by  us.  But  EmaUnce, 
u  we  conceive  it,  is  but  a  name  for  the  several  ways  in  which 
jbjocts  are  presented  to  our  consciousness, — a  general  term, 
embracing  a  variety  of  relations.  The  Absolute,  on  the  other 
hand,  is  a  term  expressiug  no  object  of  thought,  but  only  a 
denial  of  the  rolatiiHi  by  which  thought  is  constituted.  To 
tUBume  absolute  ezistcoce  as  an  object  of  thoi^ht,  is  thus  to 
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•nppoee  a  rclstioii  existing  when  the  related  terms  exist  no 
kn^ger.  An  object  of  thought  exists,  as  such,  in  and  through 
its  relation  to  a  thinker ;  vhile  the  Absolute,  as  such,  is  inde- 
pendent of  all  relation.  The  Conception  of  (he  Absolute  thuii 
implies  at  the  same  time  the  presence  and  absence  of  the  r^ 
Ution  by  which  thought  is  constituted ;  and  our  Tarious  en- 
deavours to  represent  it  are  only  bo  many  modified  forms  ot 
the  oontradiction  inTolved  in  our  original  assumption.  Here, 
too,  tiie  contradiction  is  one  which  we  ourselves  have  made. 
It  does  not  imply  that  the  Absolute  cannot  exist ;  but  it  im- 
plies, most  certainly,  that  we  cannot  conceive  it  as  existing." 
Here  let  me  point  out  how  the  same  general  in£arence  may 
be  evolved  from  another  iundamental  condition  of  thought, 
omitted  by  Sir  W.  Hamilton,  and  not  supplied  by  Mr  Han- 
sel ; — a  condition  which,  under  its  obverse  aspect,  we  have  al- 
ready contemplated  in  the  last  section.  Every  complete  act 
.  of  consciousness,  besides  distinction  and  relation,  also  implies 
likeness.  Before  it  can  become  an  idea,  or  constitute  a.  piece 
of  knowledge,  a  mental  state  must  not  only  be  known  as 
separate  in  kind  from  certain  foregoing  stat«8  to  which  it  is 
known  as  related  by  succeedon ;  but  it  must  further  be  known 
as  of  the  same  kind  with  certain  other  foregoing  states. 
That  organization  of  changes  which  constitutes  thinking,  in- 
volves continuous  integration  as  well  as  continuous  differenti- 
ation. "Were  each  new  affection  of  the  mind  perceived 
•imply  as  an  affection  in  some  way  contrasted  with  the 
preceding  ones — were  there  but  a  chain  of  impressions,  each 
of  which  as  it  arose  was  merely  distinguished  from  its  prede- 
cessors ;  conBciousnees  would  be  an  utter  chaos.  To  produce 
that  orderly  consciousness  which  we  call  intelligence,  ther* 
nqoires  the  aHimilation  of  each  impression  to  others, 
that  occurred  earlier  in  the  series.  Both  the  successive 
mental  states,  and  the  successive  relations  which  they  bear  to 
•ach  other,  must  be  classified ;  and  classification  involves  not 
only  a  parting  of  the  unlike,  but  also  a  binding  together  of 
the  like.     In  Inief,  a  true  cognition  is  possible  only  throngh 


.dbvGooyk" 


W  THE   BELATIVITT  OF  ALL   KNOWLEDQB. 

an  accompanying  recogmtion.  Should  it  be  objtiotod 

that  if  BO,  there  cannot  be  a  first  cognition,  and  hence  there 
can  be  no  cognition ;  the  reply  ie,  that  cognition  proper  ari§e» 
gradually — that  during  Uie  first  stage  of  incipient  intelligence, 
before  the  feeUogB  produced  by  intercourse  with  the  ont«r  world 
have  been  put  into  order,  there  are  no  cognitions,  strictly  bo 
called;  and  that,  as  every  infant  shows  us,  these  slowlj^ 
emerge  out  of  the  oonAision  of  unfolding  cooscioufiness  as 
fast  as  the  experiences  are  arranged  into  groups — as  fast  as 
the  most  frequently  repeated  sensations,  and  their  relations  to 
each  other,  become  familiar  enough  to  admit  of  their  rec<^- 
nition  as  such  or  such,  whenever  they  recur.  Should  it  be 
further  objected  that  if  cognition  pre-supposes  recognition, 
there  can  be  no  cognition,  evea  by  an  adult,  of  on  object 
never  before  seen ;  there  is  still  the  sufficient  answer  that  in 
so  far  as  it  is  not  aseimilated  to  previously-seen  objeots,  it  is 
tiot  known,  and  that  it  is  known  in  so  far  as  it  is  assimilated 
to  them.  Of  this  paradox  the  interpretation  is,  tliat  an  object 
is  cIoBsifiable  in  various  ways,  with  various  degrees  of  com- 
Iileteuess.  An  animal  hitherto  unknomi  (mark  the  word), 
(hough  not  referable  to  any  established  species  or  g^aus,  is 
yet  recognited  as  belonging  to  one  of  the  larger  divisions 
— TUBinnmitH^  birds,  reptiles,  or  fishes ;  or  should  it  he  so 
momaloue  that  its  alliance  with  any  of  these  is  not  determin- 
able, it  may  yet  be  classed  as  vertebrate  or  invertebrate ;  or  if 
it  be  one  of  those  organisms  of  which  it  is  doubtiul  whether 
the  animal  or  vegetal  characteristics  predominate,  it  is  still 
known  as  a  living  body ;  even  should  it  be  questioned 
whether  it  is  organic,  it  remains  beyond  quesiion  that  it  is  a 
material  object,  and  it  is  cognized  by  being  recognized  as 
such.  \Vhence  it  ia  manifest  that  a  thing  is  perfectly  known 
only  when  it  is  in  all  respects  like  certain  things  previoualj 
observed ;  that  in  proportion  to  the  number  of  respects  in 
which  it  is  unlike  them,  is  the  extent  to  which  it  is  unknown ; 
and  that  hence  when  it  has  absolutely  no  attribute  in  o> 
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n'ith  anything  else,  it  muat  be  absolutely  beyond  the  bonndfl 
of  knowledge. 

OfaBerre  the  corollary  which  here  coDcems  us.  A  cogni* 
tioD  of  the  Keal,  &8  distinguished  from  the  Phenomenal,  most, 
if  it  exists,  conform  to  this  law  of  cognition  in  general  The 
First  Cause,  The  Infinite,  the  Absolute,  to  be  known  at  aU« 
must  be  classed.  To  be  pocdtiTely  thought  of,  it  most  be 
thonght  of  as  such  or  such — as  of  this  or  that  kind.  Can  it 
be  like  in  kind  to  anything  of  which  we  have  sensibU 
experienced  Obviously  not.  Between  the  creating  and  the 
created,  there  must  be  a  distinction  transoending  any  of  the 
distinctions  existing  between  different  divi^ons  of  the  created. 
That  which  is  uncaused  cannot  be  assimilated  to  that  which 
is  caused :  the  two  being,  in  the  very  naming,  antithetically 
opposed.  The  Infinite  cannot  be  grouped  along  with  some- 
thing that  is  finite ;  since,  in  being  so  grouped,  it  must  bo 
regarded  as  not-infinite.  It  is  impossible  to  put  the  Abso- 
lute in  the  same  category  with  anything  relattve,  so  long  ai 
the  Absolnte  is  defined  as  that  of  which  no  necessary  relation 
can  be  predicated.  Is  it  then  that  the  Actual,  though  un- 
thinkable by  classification  with  the  Apparent,  is  thinkable  by 
clssdfication  with  itself  ?  This  supposition  is  equally  absurd 
with  the  other.  It  implies  the  plurality  of  tho  First  Cause, 
the  Infinite,  the  Absolute ;  and  this  implication  is  self-contra- 
dictory. There  cannot  be  more  than  one  First  Cause ;  seeing 
that  the  existence  of  more  than  one  would  inyolve  the  existence 
of  something  necessitating  more  than  one,  which  something 
would  be  the  true  First  Causa.  How  self-destruotiTO  is  the 
assumption  of  two  or  more  Infinites,  is  manifest  on  remember- 
ing that  such  Infinites,  by  limiting  each  other,  would  become 
finite.  And  similarly,  an  Absolute  which  existed  not  alone 
but  along  with  other  Absolutes,  would  no  longer  be  an  abeo' 
lute  but  a  relative.  The  Unconditioned  therefore,  as  classable 
neither  with  any  form  of  the  conditioned  nor  with  any  other 
TTnconditioned,  cannot  be  classed  at  all.  And  to  adnut  that 
it  cannot  be  known  as  of  such  or  such  kind,  is  to  admit  that 
it  is  unknowable. 

• 
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Thus,  fjom  the  Terynatnre  of  thought,  the  relativity  of  oar 
knowledge  is  inferable  in  three  several  ways.  As  ve  Sod  by 
analyzing  it,  and  aa  we  see  it  objoctivoly  displayed  in  every 
proposition,  a  thought  inTolves  relation,  difference,  Ukenett. 
Whatever  does  not  present  each  of  these  does  not  admit  of 
oognitioa.  And  hence  we  may  say  that  ^e  Unconditioned,  as 
presenting  none  of  them,  is  trebly  unthinkable. 

§  25.  From  yet  another  point  of  view  we  may  discern  the 
same  great  truth.  .  If,  instead  of  examining  our  intellectual 
powers  directly  as  exhibited  in  the  sot  of  thought,  or  indirectly 
as  exhibited  in  thought  when  expressed  by  words,  we  look  at 
the  oonne^n  between  the  mind  and  the  world,  a  like  conclu- 
sion is  forced  upon  us.  In  the  very  definition  of  Life,  when 
roduced  to  its  most  abstract  shape,  this  ultimate  implication 
becomes  visible. 

All  vital  actions,  considered  not  separately  but  in  their 
ensemble,  have  for  their  final  purpose  the  balancing  of  certain 
outer  processes  by  certain  inner  processes.  There  are  unceasing 
external  furces  tending  to  bring  the  matter  of  which  organic 
bodies  consist,  into  that  state  of  stable  equilibrium  displayed 
by  inoi^anio  bodies;  there  are  internal  forces  by  which 
this  tendency  is  constantly  antagonized ;  and  the  perpetual 
changes  which  oonstitute  Life,  may  be  regarded  as  incidental 
to  Uie  maintenance  of  the  antagonism.  To  preserve  the 
erect  posture,  for  instance,  we  see  that  certain  weights  have 
to  bo  neutralized  by  certain  strains :  each  limb  or  other  organ, 
gravitating  to  the  Earth  and  pulling  down  the  parts  to  which 
it  is  attached,  has  to  be  preserved  in  position  by  the  tentdon 
of  sundry  muscles ;  or  in  other  words,  the  group  of  forces 
whidi  would  if  allowed  bring  the  body  to  the  groimd,  has  to 
bo  counterbalanced  by  another  group  of  forces.  Again,  to 
keep  up  the  temperature  at  a  particular  point,  the  external 
process  of  radiation  and  absorption  of  heat  by  the  surround- 
ing medium,  must  be  met  by  a  cortesponding  internal  procesi 
of  chemical  combinatiou,  whereby  more  heat  may  be  evolved ; 
to  which  add,  that  if  from  atmospheric  chants  the  loM 
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iKKWines  greater  or  less,  the  production  must  become  greater  or 
less.  And  mmiUrly  throaghout  the  oi^njc  actione  in  general. 
Whea  ve  contemplate  the  lower  binds  of  life,  we  see  that 
the  oorreepondences  thus  maintained  are  direct  and  simple  ; 
as  in  a  plant,  the  vitality  of  which  mainly  consists  in  osmotio 
and  chemical  actions  responding  to  the  co-existence  of  light, 
heat,  water,  and  carbonic  acid  aroimd  it.  But  in  animals,  and 
especially  in  the  higher  orders  of  them,  the  correepondences 
become  extremely  complex.  Materials  for  growth  and 
repair  not  being,  like  those  which  plants  reqnire,  everywhere 
present,  bnt  being  widely  dispersed  and  under  special  forms, 
have  to  be  found,  to  be  secured,  and  to  be  reduced  to  a  fit  state 
for  assimilation.  Hencetheneedforlooomotion;  hence  theneed 
for  the  senses ;  hence  the  need  for  prehensile  and  destructive 
appliances ;  hence  the  need  for  on  elaborate  digestive  appa- 
ratus. Observe,  however,  that  these  successive  complications 
are  essentially  nothing  but  aids  to  the  maintenance  of  the 
organic  balance  in  its  integrity,  in  opposition  to  those  physical, 
chemical,  and  other  agencies  which  tend  to  overturn  it.  And 
observe,  moreover,  that  while  these  succeeaive  complications 
subserve  this  tuudamental  adaptation  of  inner  to  outer  actions, 
they  are  themselves  nothing  else  but  further  adaptations  of 
inner  to  outer  actions.  For  what  are  those  movements  by 
which  a  predatory  creature  pursues  its  prey,  or  by  which  its 
prey  seeks  to  escape,  but  certain  changes  in  the  organism 
fitted  to  meet  certain  changes  in  its  environment  P  What  is 
that  compound  operation  which  constitutes  the  perception  of 
a  piece  ot  food,  but  a  particular  correlation  of  nervous  modifi- 
cations, answering  to  a  particular  correlation  of  physical  pro- 
perties ?  What  is  that  process  by  which  food  when  swallowed 
is  reduced  to  a  fit  form  for  assimUation,  but  a  set  of  mechanical 
and  chemical  actions  responding  to  the  mechanical  and 
ehemical  actions  which  distinguish  tlie  foodP  Whence 
it  becomes  manifest,  that  while  Life  in  its  simplest  form  ia  the 
correspondence  of  certain  inner  physico-chemical  actions  with 
eertain  outer  phyaico-chemioal  actions,  each  advance  to  a  highei 
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form  of  Life  conmsts  in  a  lietter  preaerration  of  thii  primary 
oorTespondeiioe  by  t^ie  eatablishmeiit  of  other  correapandeiicea. 
niTeating  this  conception  of  all  superfluities  and  reducing ' 
it  to  its  most  abstract  shape,  we  see  that  Life  is  definable  as 
the  continuooB  adjustment  of  internal  relations  to  external 
relations.  And  when  we  so  define  it,  we  discover  that  the 
physical  and  the  p^ohial  life  are  equally  comprehended  by 
the  definition.  "We  perceive  that  this  which  we  call  Intelli* 
gence,  shows  itself  when  the  external  relations  to  which  ^e 
internal  ones  are  adjusted,  begin  to  be  numeroos,  complex,  and 
remote  in  time  or  space ;  that  eveiy  advance  m  InteUigence 
essentially  consists  in  the  establishment  of  more  varied,  more 
complete,  and  more  involved  adjustments ;  and  that  even  the 
highest  achievements  of  science  are  resolvable  into  mental  rela- 
tions ofco-existsnceandsequence,  so  co-ordinated  as  exactly  to 
tally  with  certain  relations  of  co-existence  and  sequence  that 
occur  externally.  A  caterpillar,  wandering  at  random  and  at 
length  finding  its  way  on  to  a  plant  having  a  certain  odour, 
begins  to  eat — has  inside  of  it  an  organic  relation  between 
a  particular  impression  and  a  particular  set  of  actions,  answer- 
ing to  the  relation  outside  of  it,  between  scent  and  nutriment. 
The  sparrow,  guided  by  the  more  complex  correlation  of  impres- 
sions which  the  colour,  form,  and  movements  qf  the  caterpillar 
gave  it ;  and  guided  also  by  other  correlations  which  measure 
the  position  and  distance  of  the  caterpillar ;  adjusts  certain 
correlated  muscular  movements  in  such  way  as  to  seize  the 
caterpillar.  Through  a  much  greater  distance  in  space  is  tho 
hawk,  holering  above,  affected  by  the  relations  of  shape  and 
motion  which  the  sparrow  presents ;  and  the  much  more  com- 
plicated and  prolonged  series  of  related  nervous  and  muscular 
changes,  gone  through  in  correspondence  with  the  sparrow's 
changing  relations  of  position,  finally  succeed  when  they  are 
precisely  adjusted  to  these  changing  relations.  In  the  fowler, 
experience  has  established  a  relation  between  the  appearance 
and  flight  of  a  hawk  and  the  destruction  of  other  birds,  includ 
ing  game ;  there  is  also  in  him  an  established  relation  betwem 
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llioae  <risiud  impreBsions  answering  to  a  certain  distsnoe  in 
•pace,  and  the  range  of  liis  gun ;  and  lie  has  learoed,  too> 
by  frequent  observation,  what  relations  of  podtion  the 
■ighta  mnst  bear  to  a  point  somewhat  in  advance  of  the  fly- 
ing bird,  before  he  can  fire  vitb  succesB.  Similarly  if  «9 
go  bade  to  the  manufacture  of  the  gun.  By  reJationa  of  oo- 
exiatence  between  colour,  d^ieity,  and  place  in  the  earth,  a 
particular  minend  ia  known  as  one  which  yields  iron ;  and 
the  obtainment  of  iron  finnn  it,  results  when  certain  correlated 
acts  of  ours,  are  adjusted  to  certain  correlated  affinities  dis- 
played by  ironstone,  coal,  and  lime,  at  a  high  temperature.  If 
we  deec^idyet  a  step  further,  and  ask  a  chemist  to  explain  the 
exfdoracai  of  gunpowder,'  or  apply  to  a  mathematician  for  a 
theory  of  projectiles,  we  still  find  that  special  or  general  rela- 
tions of  oo-existence  and  sequence  between  properties,  mo- 
tions, spaces  &c.,  are  all  they  can  teach  ue.  And  lastly,  let  it  be 
noted  that  what  we  call  truth,  guiding  us  to  successM  action 
and  the  consequent  maintenance  fA  life,  is  simply  the  accurate 
correspondenceofsubjectivetoobjectiverelatioDs;  whileerror, 
leading  to  failure  and  therefore  towards  deatli,  is  the  absence 
of  such  accurate  correspondence. 

I:^  then,  Life  in  all  its  manifestations,  inclusive  of  Intelli- 
gence in  its  highest  forms,  consists  in  the  continuous  adjust- 
meat  of  internal  relations  to  external  relations,  the  necessarily 
native  character  of  our  knowledge  becomes  obvious.  The 
simplest' cognition  being  the  establishment  of  some  connexion 
between  subjective  states,  answering  to  some  connexion  be- 
tween objective  agencies ;  and  each  successively  more  complex 
cognitioa  being  the  establishment  of  some  more  involved  con- 
nexion of  such  states,  answering  to  some  more  involved  con- 
nexion of  such  agencies ;  it  is  clear  that  the  process,  no  mattes 
how  iar  it  be  carried,  can  never  bring  within  the  reach  of  Intel- 
Ugeuce,  either  the  states  themselves  or  the  agencies  themselves. 
Ascertaining  which  things  occur  along  with  which,  and  what 
things  follow  what,  supposing  it  to  be  pursued  exhaustiv^y, 
most  still  leave  us  with  co-existences  and  sequences  only.     If 
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evory  act  of  knowing  ia  the  formation  of  a  relation  in  consci- 
ousness parallel  to  a  relation  in  the  environment,  then  the  re- 
lativity of  knowledge  iaself-eTident — becomes  indeed  a  truism. 
Thinking  being  relationing,  no  thought  can  ever  express  more 
than  relations. 

And  here  let  ns  not  omit  to  mark  bow  that  to  which  onr 
iutelligeuoe  is  confined,  is  that  with  which  alone  our  intelli- 
gence is  concerned.  The  knowledge  within  our  reach,  is  tha 
ooljr  knowledge  that  can  be  of  service  to  us.  This  mainten- 
ance of  a  correspondence  between  internal  actions  and  exter- 
nal actions,  which  both  constitutes  our  Life  at  each  moment 
and  is  the  means  whereby  life  ia  continued  throngh  subsequent 
moments,  merely  requires  that  the  agencies  acting  upon  us 
shall  be  known  in  their  co-existences  and  sequences,  and  not 
that  they  shall  bo  known  in  themselves.  If  «  and  y  are  two 
uniformly  connected  propertiee  in  some  outer  object,  while  a 
and  b  are  the  effects  they  produce  in  our  consciousness  ;  and 
if  while  the  property  x  produces  in  us  the  indifferent  mental 
state  a,  the  property  y  produces  in  us  the  painful  mental  state 
b  (answering  to  a  physical  injury)  j  then,  all  that  is  requisite 
for  our  guidance,  is,  that  x  being  the  uniform  acco^npaniraent 
of !/  externally,  a  shall  be  the  uniform  accompaniment  of  b  in- 
ternally ;  so  that  when,  by  the  presence  of  «,  o  is  produced  in 
ooQBoiousness,  b,  or  rather  the  idea  of  b,  shall  follow  it,  and 
excite  the  motions  by  which  the  effect  of  y  may  be  escaped. 
The  sole  need  is  that  a  and  b  and  the  relation  between  them, 
shall  always  answer  to  x  and  y  and  the  relation  between  them. 
It  matters  nothing  to  us  if  a  and  b  are  like  x  and  y  or  not. 
Could  they  be  exactly  identical  with  them,  we  should  not  bo 
one  whit  the  better  off ;  and  their  total  dissimilarity  ia  no 
disodvimtage  to  us. 

Deep  down  then  in  the  very  nature  of  Life,  the  relativity 
ef  our  knowledge  ia  discernible.  The  analysis  of  vital  actions 
in  general,  leads  not  only  to  the  conclusion  that  thiu  ge  in  thnn- 
■elvM  cannot  be  known  to  us ;  but  also  to  the  conclusion  that 
knowledge  of  them,  were  it  possible,  would  Im  useless. 
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I  26.  There  stall  remains  the  final  question — What  mnot 
•re  my  conoeming  that  which  transcends  knowledge  ?  Are 
we  to  rest  wholly  in  the  consciouBDeee  of  phenomena  P — is  the 
result  of  inquiry  to  exclude  utterly  from  our  minds  everything 
but  the  relative  ?  or  must  we  also  beliere  in  something  beyond 
the  relative  ? 

The  answer  of  pure  logic  is  held  to  be,  that  by  the  limits 
of  oar  intelligence  we  are  rigorously  confined  within  the  re- 
lative ;  and  that  anything  transcending  the  relative  can  be 
thought  of  only  as  a  pure  negation,  or  as  a  non- existence. 
"  The  absolute  is  ooooeived  merely  by  a  negation  of  conceiva- 
bility,"  writes  Sai  William  Hamilton.  "The  Absolute  and 
the  Infinite,"  says  Mr  Mansel,  "  are  thus,  like  the  Inconceiv- 
able and  the  Imperceptible,  names  indicating,  not  an  object  of 
thought  or  of  oonsciousnese  at  all,  but  the  mere  absence  of  the 
conditionB  under  which  consciousness  is  possible. "  From  each 
of  which  extracts  may  be  deduced  the  conclusion,  that  since 
reason  cannot  warrant  us  in  affirming  the  positive  existence 
of  what  is  cognisable  only  as  a  negation,  we  cannot  rationally 
affirm  the  positive  existence  of  anything  beyond  phenomena. 
TJnavoidabl')  as  this  conclusion  seems,  it  involves,  I  think, 
a  grave  error.  If  the  promiss  be  granted,  the  inference  must 
doubtless  be  admitted  ;  but  the  premiss,  in  the  form  presented 
by  Sir  William  Hamilton  and  Mr  Manael,  is  not  strictly  true. 
Though,  in  the  foregoing  pages,  the  arguments  used  by  these 
writers  to  show  that  the  Absolute  is  unknowable,  have  been 
Rpprovingly  quoted  ;  and  though  these  ailments  have  been 
enforced  by  others  equally  thoroughgoing ;  yet  there  remains 
to  be  stated  a  qualification,  which  saves  us  from  that  scepti- 
cism otherwise  necessitated.  It  is  not  to  be  denied  that  so 
long  as  we  confine  ourselves  to  the  purely  logical  aspect  of  the 
question,  the  propositions  quoted  above  must  be  accepted  in 
their  entirety ;  but  when  we  contemplate  its  more  general,  or 
psychological,  aspect,  we  find  that  ^eee  propositions  are  im- 
perfect statements  of  the  truth :  omitting,  or  rather  esolnding, 
M  they  do,  an  all-important  fact.     To  speak  specifically  :— 
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Besides  that  definite  consciousness  of  which.  Logic  formulatca 
the  lawE,  there  is  also  an  indefinite  conaciouaness  which  cannot 
be  foimolated.  Besides  complete  thoughts,  and  besides  the 
thoughts  which  though  incomplete  admit  of  completion,  there 
are  thoughts  which  it  is  impossible  to  complete ;  and  yet  which 
are  still  real,  in  the  sense  that  they  are  nonnal  affections  <A 
the  intellect. 

Observe  in  the  first  place,  that  every  one  of  the  arguments 
by  which  Uie  relativity  of  our  knowlodge  is  demonstrated, 
distinctly  postulates  ^e  positive  existence  of  something  be- 
yond the  relative.  To  say  that  we  cannot  know  the  Absolute, 
is,  hy  implication,  to  affirm  that  there  u  an  Absolute.  In  the 
very  denial  of  our  power  to  leom  whai  the  Absolute  is,  there 
lies  hidden  the  assumption  titat  it  is ;  and  the  making  of 
this  assumptiou  proves  that  the  Absolute  has  been  present 
to  the  mind,  not  as  a  nodiing,  but  as  a  something.  Similarly 
with  every  step  in  the  reasoning  by  which  this  doctrine  is 
upheld.  The  Noumenon,  everywhere  named  as  the  antithesis 
of  the  Phenomenon,  is  throughout  necessarily  thought  of  as 
an  actuality.  It  is  rigorously  impossible  to  conceive  that  our 
knowledge  is  a  knowledge  of  Appearances  only,  without  at  the 
same  time  conceiving  a  Reality  of  which  they  are  appearances ; 
for  appearance  without  reality  is  nnthiokable.  Strike  out 
&om  the  argument  the  terms  TJnconditioued,  Infinite,  Absolute, 
with  their  equivalents,  and  in  place  of  them  write,  "  negation 
of  oonceivability,"  or  "  absence  of  the  conditions  under  which 
consciousness  is  possible,"  and  you  find  that  the  argument 
becomes  nonsense.  Truly  to  realize  in  thought  any  one  of  the 
<  propositions  of  which  the  ai^ument  consists,  the  Unconditioned 
must  be  represented  as  positive  and  not  negative.  How  then  can 
it  be  a  legitimate  conclusion  from  the  argument,  that  our  eon> 
Kiousnees  of  it  is  negative  P  An  argument,  the  very  construe* 
tion  of  which  assigns  to  a  certain  t«rm  a  certain  meaning, 
but  which  ends  in  showing  that  this  term  has  no  such  mean- 
ing, is  simply  an  elaborate  suicide.  Clearly,  then,  the  very 
demonstration  that  a  definite  consciousness  of  the  AbB(Jute 
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fe  iinpoaaible  to  ns,  uiuToidftbly  prasappoees  an  ituUtnite  oon- 
■ciooaneaa  of  it. 

Perhaps  the  best  wny  of  showing  that  by  the  necesBary 
ooaditioiis  of  thought,  we  are  obliged  to  form  a  positive  though 
vague  conficiousnesG  of  this  which  transcends  distinct  oon- 
soiousness,  is  to  analyze  our  oonoeption  of  the  antithesii 
between  IWIatiTe  and  Abaolate.  It  is  a  doctrine  called  in 
question  by  none,  that  such  antinomies  of  thonght  as  Whole 
and  Part,  Equal  and  Unequal,  Singular  and  Plural,  an 
neoesaarily  conceived  as  correlatiTcs :  the  oonoeptiou  of  a  port 
is  impoeaible  vithout  the  cono^tion  of  a  whole ;  there  can 
be  no  idea  of  equality  without  one  of  inequality.  And  it  is 
admitted  that  in  the  same  manner,  the  Relative  is  itaelf  con- 
ceivable as  Buch,  only  by  opposition  to  the  Irrelative  or  Abso. 
lute.  Sir  William  Hamilton  however,  in  his  trenchant 

(and  in  most  parts  unanswerable)  criticism  on  Gouain,  contenda, 
in  conformity  with  his  position  above  stated,  that  one  of 
these  correlatives  is  nothing  it^atever  beyond  the  negation  of 
the  other.  "  Correlatives  "  he  says  "  certainly  suggest  each 
other,  but  correlativee  may,  or  may  not,  be  equally  real  and 
positive.  In  thought  contradictories  necessarily  imply  each 
other,  for  the  knowledge  of  contradictories  is  one.  But  the 
reality  of  one  contradictory,  so  far  from  guaranteeing  the  reality 
of  the  other,  is  nothing  elae  than  its  negation.  Thus  every 
positive  notion  (the  concept  of  a  thing  by  what  it  is)  suggests 
a  negative  notion  (the  concept  of  a  thing  by  what  it  is  not) ; 
and  the  highest  positive  notion,  the  notion  of  the  conceivable, 
is  not  without  its  corresponding  negative  in  the  notion  of  iho 
inconceivaUe.  But  though  these  mutually  suggest  each 
other,  the  positive  alone  is  real ;  the  negative  is  only  an  ab- 
straction of  the  other,  and  in  the  highest  generality,  even  an 
abstraction  of  thought  itself."  Now  the  ossertioa 

that  of  Buoh  contradictories  "  the  negative  is  only  an  abstrac- 
tion of  the  other" — "  is  nothing  elte  than  its  negation," — is 
not  true.  In  sneh  correlatives  as  Equal  and  Unequal,  it  is 
obvious  enoujtli  that  the  aegative  cono^t  contains  sometbing^ 
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beodee  the  iiegation  of  the  pomtiTe  one;  for  the  things  of 
which  equality  is  denied  are  not  abolished  from  consciousnets 
by  the  denial  And  the  fact  overiooked  by  Sir  William 
Hamilton,  is,  that  the  like  holds  even  y/ith.  those  correktiTeB 
of  which  the  negative  is  inconceivable,  in  the  strict  sense  of 
the  void.  Take  for  example  the  Limited  and  the  Unlimited. 
Our  notion  of  the  Limited  is  composed,  firstly  of  a  consaioos* 
ness  of  some  kind  of  being,  and  secondly  of  a  conscioosnesa  of 
the  limits  under  which  it  is  known.  In  the  antithetical  notion 
of  the  Unlimited,  the  oonsciousness  of  limits  is  abolished ;  bat 
not  the  consciousness  of  some  kind  of  being.  It  is  quite  true 
that  in  the  absence  of  conceived  limits,  this  consciousness  ceases 
to  be  a  concept  properly  so  called ;  but  it  is  none  the  leas  true 
that  it  remains  as  a  mode  of  consciousness.  If,  in  such  cases, 
the  negative  contradictory  wero,  as  alleged,  "  nothing  elte  " 
than  the  negation  of  the  other,  and  therefore  a  mere  nonen- 
tity, then  it  would  clearly  follow  that  negative  contradictories 
could  be  used  intrachangeably :  the  Unlimited  might  be 
thought  of  as  antithetical  to  the  Divisible ;  and  the  Indivisilde 
ds  antithetical  to  the  Limited.  While  tho  foot  that  they 
cannot  be  so  used,  proves  that  in  oonsciousneas  the  Unlimited 
and  the  Indivisible  are  qualitatively  distinct,  and  therefore 
positive  or  real;  since  distinction  cannot  exist  between 
nothings.  The  error,  (very  naturally  feUen  into  by  philo- 
sophers intent  on  demonstrating  the  limits  and  conditions 
of  consciousuess,)  consists  in  assuming  that  consciousness  con- 
tains nothing  but  limits  and  conditions  ;  to  the  entire  neglect 
of  that  which  is  limited  and  conditioned.  It  is  forgotten 
that  there  is  something  which  alike  forms  the  raw  materia] 

if  definite  thought  and  remains  after  the  definiteness  which 
ttiinking  gave  to  it  has  been  destroyed.  Kow  all 

this  applies  by  change  of  terms  to  the  lost  and  highest  of 
these  antinomies — that  between  the  Relative  and  the  !Non- 

relutive.  We  are  conscious  of  the  Relative  as  existence  under 
conditions  and  limits ;  it  is  impossible  that  these  conditions 
sod  limits  con  be  thought  of  apart  from  something  to  which 
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Oiey  give  the  form ;  tho  abstnotion  of  tlieee  oondititms  taii 
limita,  is,  by  the  hypothesis,  the  abstnctioii  of  thum  only  y  con- 
■equeatly  there  must  be  a  residtiaFy  oonscioosncw  of  some- 
thing vhidi  filled  up  their  outUnee ;  and  this  indefinite  8ome> 
diing  oonstitatea  our  conscioiisQesB  of  the  Non-roUtive  or 
Absolute.  Impossible  though  it  is  to  give  to  this  oonsoious- 
oess  any  qualitative  or  quantitative  expreesiou  whatever,  it  is 
not  the  leas  oertoin  that  it  remaina  with  us  as  a  poeitive  and 
indeatructible  element  of  thought. 

Still  more  manifest  will  this  truth  become  whon  it  is  ob- 
■erved  that  our  conception  of  the  Kelative  itself  diaappean,  if 
our  conception  of  the  AbB(Jut«  la  a  pure  negation.  It  is  ad- 
mitted, or  rather  it  ia  contended,  by  the  writera  I  have  quoted 
above,  that  oontradictoriea  can  he  known  only  in  relation  fo> 
each  other — that  Equality,  for  instance,  is  unthinkable  apart 
from  its  correlative  Inaqoality ;  and  that  thus  the  Relative  can 
itself  be  conceived  only  by  opposition  to  the  N^on-relative.  It 
is  also  admitted,  or  rather  contended,  that  the  ccnsciousnefls  of 
a  relation  implies  a  consciouaness  of  both  the  related  members. 
If  we  are  required  to  conceive  the  relation  between  the  Re- 
lative and  Kcm-relative  without  being  conscious  of  both,  "  vo 
are  in  iaot "  (to  qaot«  the  worda  of  Ur  Mansel  difierently 
aj^lied)  "  required  to  compare  that  of  which  we  are  oonsoioua 
irith  that  of  which  we  are  not  conscious;  the  comparison 
itself  being  an  act  of  consciousneeH,  and  only  posmble  through 
the  consciousnesB  of  both  its  objects."  What  then  beocnucfl 
of  the  assertion  that  "  the  Absolute  ia  conceived  merely  by  a 
negaticoi  of  conceivability,"  or  as  "  the  mere  absence  of  the 
conditions  underwhich  consciousness  ia  possible?"  IftbeNon- 
relative  or  Absolute,  is  present  in  thought  only  as  a  mere 
negation,  then  the  relation  between  it  and  the  Belative  be* 
comes  nothinkable,  because  one  of  the  terms  of  the  relation  if 
absent  from  consoionsness.  And  if  this  relation  ta  unthink- 
able, then  is  the  RelatiTe  itself  onthinkable,  for  want  of  it- 
antithesis  :  whence  reenlta  the  disappearance  of  all  thou^t 
whatever. 
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Let  me  hero  point  out  that  both  Sir  Wm  Haoulton  and 
Hr  Hansel,  do,  in  other  places,  distinctlj  imply  that  onr 
aonscionsoesa  of  the  Absolute,  indefinite  though  it  is,  is 
poaitiYe  and  not  negative.  The  very  passage  already  quoted 
irom  Sir  Wm  Hamilton,  ii^  vhich  he  asserte  that  "the 
absolute  is  conceived  merely  by  a  negation  of  oonceivability," 
itself  ends  with  the  remark  that,  "  by  a  wondeHiil  revelation; 
ve  are  thus,  in  the  very  consciousneas  of  oar  inability  to  con- 
ceive aught  above  the  relative  and  finite,  ins^nred  with  a 
belief  in  the  existence  of  something  unconditioned  beyond 
the  sphere  of  all  comprehensible  reality."  The  lost  of 
theae  assertions  practically  admits  that  which  the  othra 
denies.  Sy  the  lawa  of  thought  aa  Sir  Wm  Hamilton  has 
interpreted  them,  he  finds  himself  forced  to  the  condusioa 
that  our  oonaciousneas  of  the  Absolute  is  a  pure  negation. 
He  neverthelese  finds  that  there  does  exist  in  oonaciousness 
an  irresistible  oonriction  of  ihe  real  "existence  of  some- 
thing unconditioned."  And  he  gets  over  the  inconsistency 
by  apeaking  of  this  conviction  as  "  a  wonderful  revelation  " — 
"a  belief  "  with  which  we  are  "  inspired : "  thus  apparently 
hinting  that  it  ia  supematurally  at  variance  with  the  laws  of 
thought.  2&  Msnsel  is  betrayed  into  a  like  inconsistenoy. 
When  he  says  that  "  we  are  compelled,  by  the  constitution  of 
our  minds,  to  believe  in  the  existence  of  an  Absolute  and  In- 
finite  Being, — a  belief  which  appears  forced  upon  us,  as  the 
complement  of  our  consoiousneas  of  the  relative  and  the 
finite ; "  he  clearly  saya  by  implication  that  this  conscions- 
ness  is  positive,  and  not  negative.  He  tacitly  admits  that 
we  are  obliged  to  regard  the  Absolute  as  something  more 
than  a  negation — that  our  consciousness  of  it  is  no^  "  tiie 
mere  absence  of  the  conditions  under  which  conscuousness  is 
possible." 

The  supreme  importance  of  this  questiou  must  be  my 
apology  for  taxing  the  reader's  attention  a  little  further,  in 
the  hope  of  clearing  up  the  remaining  difficulties.  The  no- 
ecuarily  positive  charaoter  of  our  conacioainees  of  the  TJnooB' 
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ditianed,  Thich,  aa  we  have  seen,  followa  from  an  nltiiiuta 
law  of  iboaght,  will  be  better  understood  on  contemplating 
tbe  process  of  thonglit. 

One  of  the  arguments  used  to  prOTO  the  relativity  of 
our  knowledge,  is,  that  we  cannot  conceive  Space  or  Time  aa 
either  limited  or  unlimited.  It  is  pointed  out  that  when  we 
imagine  a  limit,  there  omultaneouaty  arieee  the  coasciousneaa 
of  a  space  or  time  existing  b^ond  the  limit  This  remoter 
Bpaoe  or  time,  though  not  contemplated  as  definite,  is  yet  con- 
templated as  real.  Though  we  do  not  form  of  it  a  concepti<Hi 
proper,  since  we  do  not  bring  it  within  bounds,  there  is  yet  in 
our  minds  the  unshaped  material  of  a  conception.  Similarly 
with  oar  consciousness  of  Cause.  We  are  no  more  able  to 
form  a  circumscribed  idea  of  Cause,  than  of  Space  or  Time ; 
and  we  are  consequently  obliged  to  think  of  the  Cause  which 
transcends  the  limits  of  our  tiiought  as  positive  though  indo> 
finite.  Just  in  the  same  manner  that  on  conceiving  any 
bounded  space,  there  arises  a  nascent  consciousness  of  space 
outside  the  bounds ;  so,  when  we  think  of  any  definite  cause, 
there  arises  a  nascent  consciousness  of  a  cause  behind  it :  and 
in  the  one  case  aa  in  the  other,  this  nascent  oonsciousneas  is 
in  substance  like  that  which  su^ests  it,  though  without  form. 
The  momentum  of  thought  inevitably  carries  ns  beyond  con- 
ditioncd  existence  to  unconditioned  existence ;  and  this  ever 
persists  in  us  as  the  body  of  a  thought  te  which  we  can  ^ve 
no  shape. 

Hence  our  firm  belief  in  objective  reality — a  belief  which 
metaphysical  criticisms  cannot  for  a  moment  shake.  When 
we  are  teught  that  a  piece  of  matter,  regarded  by  us  aa  exist- 
ing externally,  cannot  be  really  known,  but  that  we  can 
know  only  certain  impres^ons  produced  on  ua,  we  are  yet,  by 
the  relativity  of  our  thought,  compelled  to  think  of  these  in 
relation  to  a  positive  cause — the  notion  of  a  real  existence 
which  generated  these  impressions  becomes  nascent.  If  it  be 
proved  to  us  that  every  noti^i  of  a  real  existence  which  we 
Mu  framo,  is  uttwly  inconsistent  with  itself— that  mattt>-r, 
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howerer  ccmceiveil  by  us,  cannot  be  matter  as  it  actually  Ja, 
OUT  coDceptioa,  thought  troiiBBgnred,  is  aot  destroyed :  tbere 
remains  tbe  eense  of  reality,  dissociated  aa  far  as  possible  from 
those  special  forms  under  which  it  was  before  represented  in 
thought.  Though  Philosophy  condemns  sncceesively  each 
att^npted  conception  of  the  Absolute — though  it  proves  to  us 
that  the  Absolute  is  not  this,  nor  tba^  nor  that—though  in 
obedience  to  it  ve  negative,  one  after  another,  each  idea  as  it 
arises ;  yet,  as  fra  cannot  expel  the  entire  oontenta  of  oonsci- 
ousness,  there  ever  remains  behind  an  element  which  paaeee 
into  new  shapes.  The  continual  negation  of  each  particu- 
lar form  and  limit,  simply  results  in  the  more  or  less  com- 
jdeto  abstractioD  of  all  forms  and  limits ;  and  so  ends  in  an 
indefinite  oonsciousnesB  of  the  unformed  and  unlimited. 

And  here  we  come  face  to  face  with  the  ultimate  diffi- 
culty— How  can  there  possibly  be  constituted  a  oonsciousness 
of  the  unformed  and  unlimited,  when,  by  its  very  nature,  con- 
sciousness is  possible  only  under  forma  and  limits  ?.  If  every 
consciousness  of  existence  is  a  consciousness  of  existence  aa 
conditioned,  then  how,  after  the  negation  of  conditions,  can 
there  be  any  residuum  ?,  Though  not  directly  withdrawn  by 
the  withdrawal  of  its  conditions,  most  not  the  taw  material  of 
oonsciousnesB  be  withdrawn  by  implication  ?.  Must  it  not  van- 
ish when  the  conditions  of  its  existence  vanish  ?  That 
there  most  be  a  solution  of  this  difficulty  is  manifest ;  since 
even  those  who  would  put  it,  do,  as  already  shown,  admit 
that  we  have  some  such  consciousness ;  and  the  solution  ap- 
pears te  be  that  above  ^ladowed  forth.  Such  consciousness 
is  not,  and  cannot  be,  constituted  by  any  single  mental  act ; 
but  is  the  product  of  many  mental  acts.  In  each  concept  there 
is  an  dement  which  persista.  It  is  alike  impossible  for  this 
elijment  to  bo  absent  from  coDsinousiicss,  and  for  it  to  be  pre- 
sent in  consciousness  alone  :  cither  allei'native  involves  un- 
oonsciousnesa— the  one  from  the  want  of  the  substance;  the 
other  from  the  want  of  the  fonn.  But  the  persistence  of  this 
element  under  sucocssive  conditions,  itecessitalca  a  sense  of  it  as 
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dutmgoished  &oia  the  oonditioiu,  and  iudependeDt  of  them. 
Tha  sense  of  a  Bomfithiiig  that  is  conditioned  in  every  thought, 
cannot  be  got  rid  of,  because  the  something  cannot  be  got  rid  of. 
How  Uien  most  the  sense  of  this  something  be  constituted  P 
Evidently  by  c(Rnbining  sncceesiTe  concepts  deprived  of  their 
limits  and  conditions.  We  form  this  indefinite  thought,  as 
we  foim  many  of  out  definite  thoughts,  l^  the  ooaleacence  of 
a  series  of  thooghta.  I^et  me  illustrate  this.  A  large 

complex  object,  having  attributes  too  numerous  to  be  repre- 
sented at  once,  is  yet  tolerably  well  conceived  by  the  union  of 
several  representations,  each  standing  for  part  of  its  attributes. 
On  thinking  of  a  piano,  there  first  rises  in  imagination  its 
visual  appearance,  to  which  are  instantly  added  (though  by 
separata  mental  acta)  the  ideas  of  its  remote  side  and  of  its 
solid  substance.  A  complete  conception,  however,  involves  the 
strings,  the  hammers,  the  dampers,  the  pedals ;  and  while 
successively  adding  these  to  the  conception,  the  attributes  first 
thoi^ht  of  lapse  mors  or  less  completely  out  of  conscioufinees. 
Nevertheless,  the  whole  group  ccmstitutes  a  representation  of 
the  piano.  Now  as  iu  this  case  we  form  a  definite  concept  <^ 
a  special  existence,  by  imposing  limits  and  conditions  in  suo- 
cesaive  acts ;  so,  in  the  converse  case,  by  talcing  away  the 
limits  and  conditions  in  successive  acts,  we  form  an  indefinite 
notion  of  general  existence.  By  fusing  a  series  of  states  of 
consciousness,  in  each  of  which,  as  it  arises,  the  limitations 
and  conditions  are  abolished,  there  is  produced  a  consciouaneea 
of  something  unconditioned.  To  speak  more  rigor- 

ously : — this  consciouaness  is  not  the  abstract  of  any  one 
group  of  thoughts,  ideas,  or  conceptions ;  but  it  is  the  abstract 
of  ali  thoughts,  ideas,  or  conceptions.  That  which  is  common 
to  them  all,  and  cannot  be  got  rid  of,  is  what  we  predicate  by 
the  word  existence.  Dissociated  as  this  becomes  from  each  of 
its  modes  by  the  perpetual  change  of  those  modes,  it  remains 
as  an  indefinite  consciousnens  of  something  constant  under 
all  modes — of  being  apart  from  its  appearances.  The  dis- 
tinctiiHi  we  fed  between  special  and  general  existence,  is  tlw 
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difltiiicfioii  between  that  vliich  is  cbange&Me  in  us,  and  that 
vhich  is  nnohangeable.  The  contrast  between  the  Abaolute 
and  the  Relative  in  our  minds,  is  rcoUy  the  contrast  between 
that  mental  element  which  exists  absolutely,  and  those  which 
exist  relatively. 

By  its  Tery  nature,  therefore,  this  ultimate  mental  element 
is  at  OQce  necessarily  indefinite  and  necessarily  indestructible. 
Our  oonscionsneBS  of  the  uncfxiditioned  being  literally  the  ua- 
conditioned  otmsciooaness,  or  raw  material  of  thougbt  to  which 
in  thinking  we  give  definite  forms,  it  follows  that  an  erer-pre- 
eeat  sense  of  real  existonoe  is  the  very  basis  of  our  intelligence. 
As  we  can  in  snccessifQ  mental  acta  get  rid  of  all  particular 
conditions  and  replace  them  by  others,  but  cannot  get  rid  of 
that  undifTerentiated  snbetancc  of  consciousness  which  is  con- 
ditioned anew  la  every  thought ;  there  ever  remains  with  us 
a  sense  of  that  wbich  exists  persistently  and  independently  of 
conditions.  At  the  same  time  that  by  the  laws  of  thought 
we  are  rigorously  prevented  from  forming  a  conceptiun  of  abr 
solute  existence ;  we  are  by  the  laws  of  thought  equally  pre- 
vented from  ridding  ourselves  of  the  consciousness  of  absolute 
existence :  this  consciousness  being,  as  we  here  see,  the  obverse 
of  our  self-conEciouBuess.  And  since  the  only  possible  mea- 
sure of  relative  validity  among  our  beliefs,  is  the  degree  of 
their  persistence  in  opposition  to  the  efibrts  made  to  change 
them,  it  follows  that  this  which  persists  at  all  times,  under  all 
iHTCumfltances,  and  cannot  cease  until  consciousness  ceases,  has 
the  highest  validity  of  any. 

To  sum  up  this  somewhat  too  elaborate  argument :  —  "We 
have  seen  how  in  the  very  assertion  that  all  our  knowledge^ 
properly  so  called,  is  Relative,  there  is  involved  the  assertion 
that  there  exists  a  Non-relative.  We  have  seen  how,  in  each 
step  of  the  argument  by  which  this  doctrine  is  established, 
the  same  assumption  is  made.  We  have  seen  how,  from  the 
very  necessity  of  thinking  in  relations,  it  follows  that  the 
Bdatire  is  itself  inconceivable,  except  as  related  to  a  real 
N^OQ-relatiTe.     We  have  aeen  that  uuleas  a  real  Non-r^tivs 
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or  Absolute  be  poslulutcd,  the  Kelalive  llaclf  bccomee  abso- 
lute ;  and  so  brings  the  argument  to  a  contradiction.  And  on 
contemplating  the  process  of  thought,  wa  have  equally  seen 
how  impoeaible  it  ia  to  get  rid  of  tLe  conscioufiness  of  an 
uctuality  lying  behind  appearances ;  and  haw,  from  this  im.- 
poflsibility,  reaiilts  our  indentruotible  belief  in  that  actuality. 


.dbvGooyk" 


OHAPTEOIT. 

THE  EECONCILUTION. 

i  27.  Thdb  do  all  lines  of  argument  conTei^  to  tiu  Mune 
oonclueion.  The  inference  reached  i  priori,  in  the  last  chapter, 
oonfirms  the  inferences  which,  in  the  two  preceding  chapters, 
were  reached  d  pmUriori.  Those  imbecilities  of  the  under- 
standing that  disclose  themselves  when  we  try  to  answer  the 
highest  questions  of  objective  scienoo,  subjective  science  proves 
to  be  neceeeiteted  by  the  laws  of  that  nnderstanding.  We  not 
only  leom  by  the  firustration  of  all  onr  efforts,  that  the  reality 
underlying  appearances  is  totally  and  for  ever  inconceivable 
by  us ;  but  we  also  learn  why,  from  the  very  nature  of  our 
intelligence,  it  must  be  so.  Finally  we  discover  that  this 
Ottnclusion,  which,  in  its  unqualified  form,  seems  opposed  to 
the  instinctive  convictionB  of  mankind,  falls  into  harmony 
with  them  when  the  missing  qualification  is  supplied. 
Though  the  Absolute  cannot  in  any  manner  or  degree  be 
known,  in  the  strict  sense  of  knowing,  yet  we  find  that  itapo- 
sitive  existence  is  a  necessary  datum  of  consciousnese ;  that  so 
long  as  consciousness  continues,  we  cannot  for  an  instant  rid 
it  of  this  datum ;  and  that  thus  the  belief  which  this  datum 
constitutes,  has  a  higher  warrant  than  any  other  whatever. 

Here  then  is  that  basis  of  agreement  we  set  out  to  seek. 
This  conclusion  which  objective  science  illustrates,  and  sub- 
jective science  shows  to  be  unavoidable, — this  conclusion 
which,  while  it  in  the  main  expreasaa  the  doctrine  of  the  Eng- 
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Esh  Bohool  of  pIiiloBopliy,  recognizes  also  b  bouI  of  tnitb  in  the 
dootrine  of  the  fuita^nist  Oerman  school — this  coitclusion 
which  brings  the  resulta  of  speculation  into  harmony  with  those 
of  commoa  sense ;  is  also  the  conclusion  which  reconciles  Beli- 
gioa  with  Science.  Conunon  Sense  asserts  the  existence  of  B 
reality ;  ObjectiTe  Science  proves  that  this  reality  cannot  bo 
vhat  we  think  it ;  Subjective  Science  ahows  why  we  cannot 
think  of  it  as  it  is,  and  yet  are  compelled  to  think  of  it  as  ex- 
isting ;  and  in  this  assertion  of  a  Beality  utterly  inscratable 
in  nature,  Eeligion  finds  an  assertioa  essentially  coinciding 
with  her  own.  We  ore  obliged  to  regard  every  phenomenon 
M  a  inanifeatatioQ  of  some  Power  by  which  we  are  acted  apon; 
thODgh  Omnipresence  is  nnthintable>  yet,  b8  experience  dia- 
closes  DO  bounds  to  the  difinsion  of  phenomena,  we  ore  aoable 
to  think  of  limits  to  the  presence  of  this  Power  j  while  the 
criticisnis  of  Science  teach  as  that  this  Power  is  Incompre- 
hensible. And  this  conscionsness  of  an  Incomprehensible 
Power,  called  Omnipresent  &om  inability  to  assign  its  limits^ 
is  just  that  conscionsness  on  which  Beligion  dwells. 

To  understand  Ailly  how  real  is  the  reconciliation  thus 
reached,  it  will  be  needful  to  look  at  the  respective  attitudes 
that  Religion  and  Science  have  all  along  maintained  towards 
this  conclusion.  We  must  observe  how,  all  along,  the  imper- 
fectitms  of  each  have  been  unde^;oing  correction  by  the  other ; 
and  how  the  final  out-come  of  their  rautaal  criticisms,  can  he 
nothing  else  than  an  entire  agreement  on  this  deepest  and 
widest  of  all  truths. 

§  28.  In  Religion  let  us  recognize  the  high  merit  that  from 
the  b^;inning  it  has  dimly  discerned  the  ultimate  verity,  and 
has  never  ceased  to  insist  upon  it.  In  its  earliest  and  cmdest 
forms  it  manifested,  however  vaguely  and  inconsistently,  an 
intuition  forming  the  germ  of  this  highest  belief  in  which  all 
philosophies  finally  unite.  The  oonsciousneas  of  a  mystery 
is  traceable  in  the  rudest  fetishism.  Each  higher  religions 
oned,  rejecting  those  definite  and  simple  interpretatiooi  at 


.dbvGooyk" 


100  THX   KECOMCILUTIOll. 

Nature  previously  given,  bas  become  more  religious  %  doing 
this.  As  the  quite  concrete  and  conceivable  agencies  alleged 
ax  the  causes  of  things,  have  been  replaced  by  agencies  less 
concrete  and  conceivable,  the  element  of  mystery  has  of  ne- 
cessity become  more  predominant.  Through  all  its  auccesaive 
phases  the  disappearance  of  those  positive  dogmas  by  which 
f  !ie  mystery  vms  made  unmysterious,  has  formed  the  essential 
change  delineated  in  religious  history.  And  so  Religion  has 
ever  been  approximating  towards  that  complete  recognition  of 
this  mystery  which  is  ita  goal. 

For  ita  essentially  valid  belief,  Kolig^on  has  constantly  done 
battle.  Gross  as  were  the  disguises  under  which  it  first 
espoused  this  belief,  and  cherishing  this  belief,  though  it  still 
is,  under  disfiguring  Testmenta,  it  has  never  ceased  to  main- 
tain and  defend  it.  It  haa  everyirhere  eatabliahed  and  pro- 
pagated one  or  other  modification  of  the  doctrine  that  all  things 
are  manifestations  of  a  Power  that  tninecends  our  knowledge. 
Though  from  age  to  age,  Science  has  continnaUy  defeated  it 
wherever  they  have  come  in  collision,  and  has  obliged  it  to 
relinquish  one  or  more  of  its  positions  ;  it  has  still  held  the 
remaining  ones  with  undiminished  tenacity,  Ko  exposure  of 
the  logical  inconsistency  of  its  conclusions — no  proof  that  each 
of  its  particular  dogmas  waa  absurd,  has  been  able  to  weaken 
its  allegiance  to  that  ultimate  verity  for  which  it  stands. 
After  criticism  has  abolished  all  its  arguments  and  reduced  it 
to  silence,  there  has  still  remained  with  it  the  indestructible 
consciousness  of  a  truth  which,  however  faulty  the  mode  in 
which  it  had  been  expressed,  was  yet  a  truth  beyond  cavil. 
To  this  conviction  its  adherence  has  been  substantially  sincere. 
And  for  the  guardianahip  and  diSiision  of  it.  Humanity  has 
ever  been,  and  must  ever  bo,  ita  debtor. 

But  while  from  the  beginning,  Religion  has  had  the  all- 
essential  office  of  preventing  men  from  being  wholly  absorbed 
in  the  relative  or  immediate,  and  of  awakening  them  to  a  con- 
sciousness of  something  beyond  it,  this  office  hsis  been  but  very 
imperfectly  discharged.     Reli^on  has  ever  been  more  or  lesB 
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irreligious;  and  it  continuefl  to  be  partiallf  irrelifpous  even 
noir.  In  the  first  place,  as  implied  above,  it  has  all 

along  professed  to  have  some  knowledge  of  that  which  tnm- 
sccnds knowledge;  and  has  so  contradicted  its  own  teachings. 
While  with  one  breath  it  has  asserted  that  the  Cause  of  all 
things  paaaes  understanding,  it  haa,  with  the  next  breath, 
asserted  that  the  Cause  of  all  things  posaeases  such  or  such 
attributes — can  be  in  bo  far  understood.  In  the  s^ 

cond  place,  while  in  great  part  sincere  in  its  fealty  to  the  great 
truth  it  has  had  to  uphold,  it  has  often  been  insincere,  and 
cooeequently  irreligious,  in  maintaining  the  untenable  doc- 
trines by  which  it  has  obscured  this  great  tmth.  Each  aa- 
•ertioa  respecting  the  nature,  acts,  or  motives  of  that  Power 
which  the  UniTerse  manifests  to  as,  has  been  repeatedly  called 
in  question,  and  proved  to  be  inconsistent  with  itaelf,  or  with 
accompanying  assertions.  Yet  each  of  them  has  been  age 
after  age  insisted  on,  in  spite  of  a  secret  consciousness  that  it 
would  not  bear  examination.  Jnst  as  though  unaware  that 
ita  central  position  was  impregnable,  Beligion  has  obstinate- 
ly held  every  outpost  long  after  it  was  obviously  indefen- 
sible. And  this  naturally  introduces  us  to  the  third  and 
most  serious  form  of  irreligion  which  Religion  has  displayed ; 
namely,  an  imperfect  belief  in  that  which  it  especially  professes 
to  believe.  How  truly  its  central  position  u  impregnable,  Re- 
ligion has  never  adequately  realized.  In  the  devoutest  fiiith 
as  we  habitually  see  it,  there  lies  hidden  an  innermost  core  of 
scepticism ;  and  it  is  this  scepticism  which  causes  that  dread 
of  inquiry  displayed  by  Beligion  when  face  to  face  with  Scimice. 
Obliged  to  abandon  one  by  one  the  superstitions  it  once  ten- 
aciously held,  and  daily  finding  its  oherished  beliefs  more  and 
more  shaken,  Religion  shows  a  secret  fear  that  all  things  may 
■cone  day  be  explained ;  and  thus  itself  betrays  a  lurking 
doubt  whether  that  Incomprehensible  Cause  of  which  it  is 
eonscions,  is  really  incomprehensible. 

Of  Religion  then,  we  must  always  remember,  that  amid  its 
many  errors  and  oom^tions  it  has  asserted  and  difEbsed  i 
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tupremeTerity.  From  the  first,  £he  retxtgnitioa  of  this  luprema 
rerity,  in  hoveTor  imperfect  a  maiuier,  Iiaa  been  ita  vital  ele- 
ment; anditoTorioua  defects,  onceextreme  but  graduaUydimin- 
ishing,  have  been  BO  many  failures  to  recognize  in  full  that  which 
it  recognized  in  part.  The  truly  religiouB  element  of  Religion 
has  always  been  good ;  that  which  has  proved  untenable  in 
doctrine  and  vicious  in  practice,  has  been  ita  irreligious  ele- 
ment; and  A^m  this  ithaa  been  ever  undergoing  purification. 

§  29.  And  now  observe  that  all  along,  the  agent  wbicb  has 
effected  the  purification  has  been  Science.  We  habitually 
overlook  the  fact  that  this  has  been  one  of  ita  functions. 
Keligion  ignores  its  immense  debt  to  Science ;  and  Science  is 
scarcely  at  all  oonscious  how  much  Beligioa  owes  it.  Tet  it 
is  demonstrable  ^t  every  step  by  whkh  Religion  has  pro- 
gressed &om  ita  first  low  conception  to  the  comparatively 
high  one  it  has  now  reached.  Science  has  helped  it>  or  rather 
forced  it,  to  take ;  and  that  even  now,  Science  is  urging  fur- 
ther steps  in  the  same  direction, 

Usingtheword  Science  in  its  truesense,  as  comprehending  all 
poutive  and  definite  knowledge  of  the  otAbt  existing  among 
surrounding  phenomena,  it  becomes  manifest  that  &om  the 
outset,  the  discovery  of  an  established  order  has  modified  that 
conception  of  disorder,  or  undetermined  order,  which  under- 
lies every  superstition.  Aa  fast  as  experience  proves  that 
certain  familiar  changes  always  happen  in  the  same  sequence, 
there  b^;ins  to  fade  &om  the  mind  tha  conception  of  aspecial 
personality  to  whose  variable  will  they  were  before  ascribed. 
And  when,  step  by  step,  accumulating  observations  do  the  like 
with  the  less  familiar  changes,  a  similar  modification  of 
belief  takes  |Jace  with  respect  to  them. 

While  this  process  seems  to  those  who  effect,  and  those 
who  undergo  it,  an  anti-religious  one,  it  is  really  the  reverse. 
Instead  of  the  specific  comprehensible  agency  before  assigned, 
there  is  substituted  a  leas  specific  and  less  comprehensible 
agent^ ;  and  though  this,  standing  in  opposition  to  the  pr^ 


.dbvGooyk" 


103 

nooB  one,  cannot  at  first  call  fortli  the  sama  feeling,  yet,  a» 
being  less  oomprefaensible,  it  most  erentnally  call  forth  this 
feeling  more  fully.  Take  an  instance.  Of  old  the  Sun 

iras  regarded  as  ^e  chariot  of  a  god,  drawn  by  horses.  How 
fiiT  the  idea  thos  grossly  expressed,  was  idealized,  we  need  not 
inquire.  It  suffices  to  remark  that  this  aocounting  for  the 
apparent  motion  of  the  Sun  by  an  agency  like  certain  visible 
terrestrial  agencies,  reduced  a  daily  wonder  to  the  level  of  the 
commoneat  intdlect.  When,  many  centuries  after,  Kepler  dis- 
ooveied  that  the  planets  moved  round  the  Sun  in  ellipses  and 
deecribed  eqnal  areas  in  eqnal  times,  he  concluded  that  in 
each  planet  there  must  exist  a  spirit  to  guide  its  movements. 
:^re  we  see  that  with  the  progreaa  of  Science,  there  had  dis- 
af^)eared  the  idea  of  a  gross  mechanical  traction,  such  as  was 
first  assigned  in  the  case  of  the  Sun ;  but  that  while  for  this 
there  was  substituted  an  indefinite  and  less-easily  conceivable 
force,  it  was  still  thought  needful  to  assume  a  special  personal 
agent  as  a  cause  of  the  regular  irr^i^ilarity  of  motion.  When, 
Anally,  it  was  proved  that  these  planetary  revolutions  with 
all  their  voriationB  and  disturbances,  conformed  to  one  \mi- 
versal  law — when  the  presiding  spirits  which  £epler  con- 
ceived were  set  aside,  and  the  force  of  gravitation  put  in  their 
place ;  the  change  was  really  the  abolition  of  an  imaginable 
agency,  and  the  substitution  of  an  nnimagioable  one.  For 
tJiough  the  law  of  gravitation  is  within  our  mental  grasp,  it 
is  impossible  to  realize  in  thought  the  force  of  gravitation. 
TSawtaa  himself  oonfesaed  the  force  of  gravitation  to  be  in- 
oonqireheDsible  without  the  intermediatioQ  of  an  ether ;  and, 
08  we  have  already  seen,  (§  18,)  the  assumption  of  an  ether 
does  not  in  the  least  help  ua.  Thus  it  is  with 

Science  in  generaL  Its  progress  in  grouping  particular 
relations  of  phenomeoa  nnder  laws,  and  these  special  laws 
tmder  laws  more  and  more  general,  is  of  necessity  a  pro- 
gress to  caoses  that  are  more  and  more  abstract.  And 
OBUses  more  and  more  abstract,  are  of  necessity  (iaiisGS  less 
and  leas  oonoeivable;    unoa  the  formation  of  an  abstract 
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oonoeptioii  inTolvea  the  Sioppmg  of  certain  ooncrete  elemenla 
of  ttionglit.  Hence  tlie  moat  abBtr&ct  conceptdcm,  to  vhich 
Science  is  ever  slowly  approaching,  is  one  tliat  merges  into 
the  inconceivable  or  unthinkable,  by  the  dropping  of  all  con- 
crete elements  of  thought.  And  so  is  justified  the  assertion, 
that  the  beliefs  which  Science  has  forced  upon  Religion,  have 
been  intrinsically  more  religious  than  thoee  which  they  Bup- 
{dant«d. 

Science  however,  like  Religion,  has  but  very  incompletely 
fulfilled  its  office.  As  Ileligion  has  fallen  short  of  its  function 
in  so  far  as  it  has  been  irreligious ;  so  has  Science  fallen  short 
of  its  function  in  so  far  as  it  has  been  unscientific  Let  us 
note  the  several  parallelisms.  In.  its  earlier  stages, 

Science,  while  it  began  to  teach  the  constant  relations  of 
phenomena,  and  so  discredited  the  belief  in  separate  per- 
sonalities as  the  causes  of  them,  itself  substituted  the  belief 
in  causal  agencies  which,  if  not  personal,  were  yet  concrete. 
^Yhen  certain  facts  were  said  to  show  "  Nature's  abhorrence 
of  a  vacuum,"  when  the  properties  of  gold  were  explained  as 
due  to  some  entity  called  "  aureity,"  and  when  the  phraiomena 
of  life  were  attributed  to  "  a  vital  principle ; "  there  was  set 
up  a  mode  of  interpreting  the  facta,  which,  while  antagonistio 
to  the  religious  mode,  because  assigning  other  agencies,  was 
also  unscientific,  because  it  professed  to  know  that  about 
whioh  nothing  was  known.  Having  abandoned  these  meta- 
physical agencies — having  seen  that  they  were  not  inde- 
pendent existences,  but  merely  special  combinations  of  general 
causes.  Science  has  more  recently  ascribed  extensive  groups 
of  phenomena  to  electricity,  chemical  affinity,  and  other  like 
general  powers.  But  in  speaking  of  these  as  ultimatd  and 
independent  entities.  Science  has  preserved  substantially 
the  same  attitude  as  before.  Accounting  thus  for  all  phe- 
nomena, those  of  Life  and  Thought  included,  it  has  not  only 
maintained  its  seeming  antagonism  to  Iteligion,  by  alleging 
agencies  of  a  radically  unlike  kind ;  but,  in  so  far  as  it  hu 
tacitly  assumod  a  knowledge  of  these  agencies,  it  has  ooafuuied 
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onscisotific.  At  the  present  time,  however,  the  most  advanced 
men  of  Bcieace  are  abandoning  these  later  conceptioiu,  as 
their  predecessors  abandoned  the  earlier  ones.  Magnetism, 
heat,  light  &c.,  which  were  awhile  since  spoken  of  as  so 
many  distinct  imponderables,  physiciBta  ore  now  beginning 
to  regard  as  different  modes  of  manifestation  of  some  one 
universal  force ;  and  in  so  doing  are  ceaaing  to  think  ol 
tliia  force  as  comprehensible.  In  each  phase  of  its 

progress,  Science  has  thus  stopped  short  with  superficial 
solutions — has  unscientifically  neglected  to  ask  what  was 
the  nature  of  the  agents  it  so  familiarly  invoked.  Though 
in  each  succeeding  phase  it  has  gone  a  little  deeper,  and 
merged  its  supposed  agents  in  more  general  and  abstract 
ones,  it  haa  still,  as  before,  rested  content  with  these  as 
if  they  were  ascertained  realities.  And  this,  which  has 
all  along  been  the  unscientiBc  characteristic  of  Science,  has 
all  along  been  a  part  cause  of  its  conSict  with  Eeligion. 

§  30.  We  see  then  that  from  the  first,  the  &ults  of  both 
Beligion  and  Science  have  been  the  faults  of  imperfect  de- 
velopment.. Originally  a  mere  rudiment,  each  haa  been 
growing  into  a  more  complete  form ;  the  vice  of  each  has  in 
all  times  been  its  incompleteness ;  the  disagreements  between 
them  have  throughout  been  nothing  more  than  the  con- 
sequeaces  of  Uieir  incompleteness ;  and  as  they  reach  theii 
final  forms,  they  come  into  entire  harmony. 

The  progress  of  intelligence  has  throughout  been  duah 
Though  it  has  not  seemed  so  to  those  who  made  it,  every  stop 
in  advance  has  been  a  step  towards  both  the  natund  and  the 
mpematural.  The  better  interpretation  of  each  phenomenon 
has  been,  on  the  one  hand,  the  rejection  of  a  causa  that  was 
relatively  conceivable  in  its  nature  but  unknown  in  the  order 
of  its  actions,  and,  on  the  other  hand,  the  adoption  of  a  cause 
that  was  known  in  the  order  of  its  actions  but  relatively  in- 
eonceivable  in  ita  nature.  The  first  advance  out  of  universal 
Gstiihisin,  maniiiBstlv  involved  the  oonception  of  agencies  leu 
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nssimilable  to  the  familiar  agencies  of  men  and  animals,  and 
therefore  less  understood ;  while,  at  the  same  time,  such  ncwly- 
conceiTed  agencies  in  so  far  as  they  were  distingaiiBhcd  b; 
their  uniform  effects,  were  better  understood  than  those  they 
replaced.  All  subsequent  odT&ncea  display  the  same  double 
result.  Every  deeper  and  more  general  power  arrived  at  as 
n  cause  of  phenomena,  has  been  at  once  less  comprehensible 
than  the  special  ones  it  superseded,  in  the  sense  of  being  less 
definitely  representable  in  thought ;  while  it  has  been  more 
comprehensible  in  the  sense  that  its  actions  have  been  more 
completely  predicate.  The  progress  has  thus  been  as  much 
towards  the  establishment  of  a  positively  unknown  as  towards 
the  establishment  of  a  positively  known.  Though  as  know- 
ledge approaches  its  culmination,  every  unaccountable  and 
seemingly  supernatural  fact,  is  brought  into  the  cat^ory  of 
facts  that  are  accountable  or  natural ;  yet,  at  the  same  time, 
all  acoouDtable  or  natural  facts  are  proved  to  be  in  their  ulti- 
mate genesis  unaccountable  and  supernatural.  And  so  there 
arise  two  antithetical  states  of  mind,  answering  to  the  ojh 
poeite  sides  of  that  existence  about  which  we  think.  While 
our  consciousness  of  Nature  under  the  one  aspect  constitutas 
Science,  our  consciousness  of  it  under  the  other  aspect  c(m- 
stitutes  Heligion. 

Otherwise  contemplating  the  facts,  we  may  say  that  Beli- 
gion  and  Science  have  been  undergoing  a  slow  di^rentiation ; 
and  that  their  ceaseless  conflicts  have  been  due  to  the  imper- 
fect separation  of  their  spheres  and  functions.  Religion  has, 
from  the  first,  struggled  to  unite  more  or  less  science  with  il^ 
nescience ;  Science  has,  &om  the  first,  kept  hold  of  more  or 
less  nescience  as  though  it  were  a  part  of  science.  Each  has 
been  obliged  gradually  to  relinquish  that  territory  which  it 
wrongly  claimed,  while  it  has  gained  from  the  other  that  to  which 
'J,  had  a  right ;  and  the  antagonism  between  them  has  heUn 
an  inevitable  accompaniment  of  this  process.  A  more  specifia 
statement  will  make  this  clear.  Beljgion,  though  at 

the  gotset  it  asserted  a  mysteiy,  also  made  numerous  definitu 
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■nortiona  reepectmg  this  myttteiy — professod  to  know  its  na- 
ture in  the  minutest  detail ;  and  in  bo  far  as  it  claimed  posi- 
tive  knowledge,  it  trespassed  upon  the  province  of  Science. 
From  the  times  of  early  mythologies,  when  such  intimate  ac- 
quaintance with  the  mystery  was  alleged,  down  to  our  own 
days,  when  but  a  few  abstract  and  vague  propositions  ara 
maintained.  Religion  has  been  compelled  by  Science  to  give 
np  one  after  another  of  its  dogmas— of  those  assumed  cogni- 
tions which  it  could  not  substantiate.  In  the  mean  time, 
Science  substituted  for  the  personalities  to  which  Religion 
ascribed  phenomena,  certain  metaphysical  entities;  and  in 
doing  this  it  trespassed  on  the  province  of  Religion  ;  since  it 
classed  among  the  things  which  it  comprehended,  certain 
forms  of  the  incomprehensible.  Partly  by  the  criticisms  of 
Beligion,  which  has  occasionally  called  in  question  its  assump- 
tions, and  partly  as  a  consequence  of  spontansDUB  growth. 
Science  has  been  obliged  to  abandon  these  attempts  to  include 
within  the  boundaries  of  knowledge  that  which  cannot  be 
known ;  and  has  ao  yielded  up  to  Beligion  that  which  of 
right  belonged  to  it.  So  long  as  this  process  of 

di£Eerentiation  is  incomplete,  more  or  less  of  antagonism 
must  continue.  Gradually  as  the  limits  of  possible  cognition 
ere  eatabliahed,  the  caoses  of  conflict  will  diminish.  And 
K  permanent  peace  will  be  reached  when  Science  becomes 
fully  convinced  that  its  explanations  are  proximate  and  re- 
lative; while  Religion  becomes  folly  ccmvinced  that  the 
mystery  it  contemplatea  is  ultimate  and  absolute. 

Religion  and  Science  are  therefore  necessary  correlatives. 
As  already  hinted,  they  stand  respectively  for  those  two  anti- 
thetical modes  of  consciousness  which  cannot  exist  asunder. 
A  known  cannot  he  thought  of  apart  from  an  unknown ;  nor 
ean  an  unknown  be  thought  of  apart  from  a  known.  And  by 
oonsequenoo  neither  can  become  more  distinct  without  giving 
greater  distinctness  to  the  other.  To  carry  further  a  meta- 
—phor  before  used, — th^  are  the  positive  and  negative  poles  of 
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thought ;  of  which  neither  can  gain  in  iatensity  withoal  in- 
creosiag  the  Inteiisity  of  the  other. 

g  31.  Thue  the  consciousness  of  an  Inscrutable  Power  mani- 
fostod  to  us  through  all  phenomena,  has  been  growing  ever 
cloaror ;  and  must  eventually  be  freed  irom  its  imperfections. 
The  certainty  that  on  the  one  hand  such  a  Power  exists,  while 
on  the  other  hand  its  nature  transcends  intuition  and  is  be- 
yond imaginatioQ,  is  the  certainty  towards  which  intelligence 
has  from  the  first  been  progressing.  To  this  conclusion 
Science  inevitably  arrives  ss  it  reaches  its  coafinw ;  while  to 
this  conclusion  Religion  is  irresistibly  driven  by  criticism. 
And  satisfying  as  it  does  the  demands  of  the  most  rigorous 
logic  at  the  same  time  that  it  gives  the  religious  sentiment 
the  widest  possible  cohere  of  actum,  it  is  the  conclusion  we 
are  bound  t»  accept  without  reserve  or  qualification. 

Some  do  indeed  allege  that  thoogh  the  Ultimate  Cause  ot 
things  cannot  really  he  thought  of  by  us  as  having  specified 
attributes,  it  is  yet  incumbent  upon  us  to  assert  these  attri- 
butes. Though  the  forms  of  our  consciousness  are  such  that 
the  Absolute  cannot  in  any  manner  or  degree  be  brought 
within  them,  we  are  nevertheless  told  that  we  must  represent 
the  Absolute  to  ourselves  under  these  forms.  As  writes  Mr 
Mansel,  in  the  work  from  which  I  have  already  quoted  largely 
— "  It  is  our  duty,  then,  to  think  of  God  as  personal ;  and  it 
is  our  duty  to  believe  that  He  is  infinite." 

That  this  is  not  the  conclusion  here  adopteni,  needs  hardly 
be  said.  If  there  be  any  meaning  in  the  foregoing  argu- 
ments, duty  requires  us  neither  to  afBnn  nor  deny  personality. 
Our  duty  is  to  submit  ourselves  with  all  humility  to  the 
eetablished  limits  of  our  intelligence ;  and  not  perversely  to 
rebel  against  them.  Let  those  who  can,  believe  that  there  is 
eternal  war  set  between  our  intellectual  faculties  and  our  mo- 
ral obligations.  I  for  one,  admit  no  such  radical  vice  in  the 
xnatitution  of  things. 
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^Hiia  whioli  to  moat  mil  Mem  an  eesentiallf  irreli^ua  po- 
•itaon,  is  an  eeaentjally  religious  one — iiay  is  the  religious  one, 
to  vhich,  as  already  shown,  all  others  are  but  approxiioatioiis. 
Id  the  estimate  it  implies  of  the  Ultimate  Cause,  it  does  not 
iaR  ahort  of  the  altematire  position,  but  exceeds  it.  Those 
who  espouse  this  altematire  position,  make  the  erroneous  aa- 
•umption  that  the  choice  is  between  personality  and  Bom^ 
tiling  lower  than  personality ;  whereas  the  choice  is  rather 
between  personality  and  something  higher.  Is  it  not  just 
possible  that  there  is  a  mode  of  being  as  much  transcending 
Intelligence  and  Will,  as  these  transcend  mechanical  motion  P 
It  is  true  that  we  are  totally  unable  to  conceive  any  such 
higher  mode  of  being.  But  this  is  not  a  reason  for  question- 
ing its  existence ;  it  is  rather  the  reverse.  Have  we  not  seen 
how  utterly  incompetent  our  minds  are  to  form  even  an  ap- 
proach to  a  conception  of  that  which  underlies  all  phe- 
nomena ?  Is  it  not  proved  that  this  incompetency  is  the  incom- 
petency of  the  Conditioned  to  grasp  the  Unconditioned  P  Does 
it  not  foUow  that  the  Ultimate  Cause  cannot  in  any  respect  be 
conceived  by  us  because  it  is  in  every  respect  greater  than  can 
be  conceived  ?  And  may  we  not  therefore  rightly  refrain 
from  assigning  to  it  any  attributes  whatever,  on  the  ground 
that  such  attributes,  derived  as  they  must  be  from  our  own 
natures,  are  not  elevations  but  def^radations  P  Indeed  it  seems 
somewhat  strange  that  men  should  suppose  the  highest  wor- 
ship to  lie  in  assimilating  the  object  of  their  worship  to  them- 
selves. Kot  in  assertuig  a  transcendant  difierence,  but  in  as- 
serting a  certain  likeness,  consists  the  element  of  their  creed 
which  they  think  essential.  It  is  trne  that  from  the  time 
when  the  rudest  savages  imagined  the  causes  of  all  things  to 
be  creatures  of  flesh  and  blood  like  themselves,  down  to  our 
own  time,  the  degree  of  assumed  likeness  has  been  diminishing. 
But  though  a  bodily  form  and  substance  similar  te  that  of  man, 
has  long  since  ceased,  among  cultivated  races,  to  be  a  Uterally- 
eonceived  attribute  of  the  Ultimate  Cause — though  the  grosser 
httman  desires  have  been  also  rejected  as  unfit  elements  of  tb« 
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toaoe^aa — thougli  there  is  scmie  hesitation  in  ascribing  even 
the  higher  human  feelings.  Bare  in  greatly  idealized  shapea ; 
yet  it  is  still  thought  not  only  proper,  but  imperative,  ta 
ascribe  the  most  abstract  qualities  of  our  nature.  To  think  of 
the  Creative  Power  as  in  all  recf>eot8  anthropomorphous,  is  now 
considered  impious  by  men  who  yet  bold  themselves  bound  to 
think  of  the  Orestdve  Fewer  aa  in  some  respects  anthropomor^ 
phouB ;  and  who  do  not  see  that  the  one  proceeding  is  but  an 
evanescent  form  of  the  other.  And  then,  most  marrellous  of 
all,  this  course  is  persisted  in  even  by  those  who  contend  that 
we  are  wholly  unable  to  frame  any  conception  whatever  of 
the  Creative  Power.  After  it  has  been  shown  that  every  sup- 
portion  respecting  the  genesis  of  the  Universe  commits  us  to 
alternative  impoasibilitiea  of  thought ' —  after  it  has  been 
shown  that  each  attempt  to  conceive  real  existence  ends  in  an 
intellectual  suicide— after  it  has  been  shown  why,  by  the  very 
constitution  of  our  minds,  we  are  eternally  debarred  from 
thinking  of  the  Absolute ;  it  is  still  asserted  that  we  ought 
to  think  of  the  Absolute  thus  and  thus.  In  all  imaginable 
ways  wo  find  thrust  upon  us  the  truth,  that  we  are  not  per- 
mitted to  know — nay  are  not  even  permitted  to  conceive — 
that  Eeality  which  is  behind  the  veil  of  Appearance;  and 
yet  it  is  said  to  be  our  duty  to  believe  (and  in  so  far  to  con- 
ceive) that  this  Beality  exists  in  a  certoin  defined  manner. 
Shall  we  call  this  reverence  ?  or  shall  we  call  it  the  reverse  P 
Volumes  might  be  written  upon  the  impiety  of  the  pioua. 
Through  the  printed  and  spoken  tho\ip;hts  of  religious  teachers, 
may  almost  everywhere  be  traced  a  professed  familiarity  with 
the  ultimate  mystery  of  things,  which,  to  say  the  least  of  it, 
seems  anything  but  congruous  with  the  accompanying  expres- 
sions of  hunulity.  And  surprisingly  enough,  those  tenets  which 
most  clearly  display  this  familiarity,  are  those  insisted  upon 
as  forming  the  vitiil  elements  of  religious  belief.  The  attitude 
thus  assumed,  can  be  fitly  represented  only  by  further  develop- 
ing a  simile  long  current  in  theological  controversi^a  —  the 
mnile  of  the  wateh     If  for  a  moment  we  made  the  grote^ne 
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SDiipontaon  tliat  the  tickings  and  other  movements  of  a  watnli 
oonstitated  a  kind  of  consciouanesB ;  and  that  a  watch  possessed 
of  Buch  a  consciousness,  insisted  on  regarding  the  watchmaker's 
actions  as  determined  like  its  own  by  springs  and  escapements ; 
we  should  simplj  complete  a  parallel  of  which  religious 
teachers  think  mnch.  And  were  we  to  suppoee  that  a  watch 
not  only  formulated  the  cause  of  its  existence  in  these 
mechanical  terms,  but  held  that  watches  were  bound  out  of 
reverence  so  to  formulate  this  cause,  and  even  vituperated,  as 
atheistic  watches,  any  that  did  not  ventore  so  to  formulate  it ; 
we  should  merely  illustrate  the  presumption  of  theologians  by 
carrying  their  own  argument  a  step  further.  A  few 

extracts  will  bring  home  to  the  reader  the  justice  of  this 
comparison.  We  are  told,  for  example,  by  one  of  high 
repute  among  religious  thinkers,  that  the  Universe  is  "  the 
manifestation  and  abode  of  a  Free  Mind,  like  our  own ;  em- 
bodying His  personal  Uiooght  in  its  adjustments,  realizing 
His  own  ideal  in  its  phenomena,  just  aa  we  express  onr  inner 
iaculty  and  character  through  the  natural  language  of  an  ex- 
ternal life.  In  this  view,  we  interpret  Nature  by  Humanity ; 
we  find  the  key  to  her  aspects  in  such  purposes  and  affectioos 
as  our  own  consciousness  enables  us  to  conceive ;  we  look 
everywhere  for  physical  signals  of  an  ever-living  Will ;  and 
decipher  the  universe  as  the  autobiography  of  an  Infinite 
Spirit,  repeating  itself  in  miniature  within  our  Finite  Spirit." 
The  same  writer  goes  still  further.  He  not  only  thus  parallels 
the  assimilation  of  the  watchmaker  to  the  watch, — he  not  only 
thinks  the  created  can  "  decipher  "  "  the  autobiography  "  of 
the  Creating ;  but  he  asserts  that  the  necessary  limits  of  the 
one  are  necessary  limits  of  tha  other.  The  primary  qualities 
of  bodies,  he  says, "  belong  eternally  to  the  material  datum  ob- 
jectiTe  to  God"  and  control  his  acts;  while  the  secondary 
ones  are  "  products  of  pure  Inventive  Reason  and  Determining 
Will" — constitute  " the  realm  of  Divine  originality."  •  •  " 
"  While  on  this  Secondary  field  His  Mind  and  ours  are  thus 
BUDtraated,  they  meet  in  resemblance  again  upon  the  Primary : 
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for  the  evolutioiiB  of  deductive  Heason  there  ia  but  cme  tra^ 
possible  to  all  intelligeaces ;  no  meniia  arbitrium  can  inter- 
change the  false  and  true,  or  make  more  than  one  geometry, 
one  scheme  of  pure  Physics,  for  all  worlds ;  and  the  Omnipo- 
tent  Architect  Himself,  in  realizing  the  Eoemical  conception, 
tit  shaping  the  orbits  out  of  immenHity  and  determining  seasoni 
oat  of  eternity,  could  but  follow  the  laws  of  curvature,  mea- 
sure and  proportion."  That  ia  to  say,  the  Ultimate  Cause  ia  like 
a  human  mechanic,  not  only  aa  "  shaping  "  the  "  material  datum 
objective  to"  Him,  but  also  as  being  obliged  to  conform  t« 
the  necessary  properties  of  that  datum,"  Nor  is  this  all. 
There  follows  some  account  of  "  the  Divine  psychology,"  to 
the  extent  of  sajdng  that  "  we  learn  "  "  the  character  of  God 
— the  order  of  affections  in  TTim  "  from  "  the  distribution  of 
authority  in  the  hierarchy  of  our  impulses."  In  other  words, 
it  is  alleged  that  the  Ultimate  Cause  has  desires  that  are  to  be 
classed  as  higher  and  lower  like  our  own.*  Every 

one  has  heard  of  the  king  who  wished  he  had  been  present  at 
the  creation  of  the  world,  that  he  might  have  g^ven  good  ad- 
vice. He  was  humble  however  compared  with  those  who  pro- 
fosa  to  understand  not  only  the  relation  of  the  Creating  to  the 
created,  but  alao  how  the  Creating  is  constituted.  And  yet 
this  transcendent  audacity,  which  claims  to  penetrate  the 
secrete  of  the  Power  manifested  to  us  through  all  existence — 
mty  even  to  stand  behind  that  Power  and  note  the  conditions 
to  its  action— this  it  is  which  pussea  current  as  piety  I  May 
we  not  without  hesitation  affirm  that  a  sincere  recognition  of 
the  truth  that  our  own  and  all  other  existence  is  a  mystery 
absolutely  and  for  ever  beyond  our  comprehension,  contains 
more  of  true  religion  Uian  all  the  dogmatic  theology  ever 
written  F 

Meanwhile  let  us  recognize  whatever  of  permanent  good 
there  is  in  these  persistent  attempts  to  frame  conceptions  of 
that  which  cannot  be  conceived,    from  the  beginning  it  has 
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bean  only  through  the  sacoessive  failures  of  anch  conceptions 
to  satisfy  the  mind,  that  higher  and  higher  ones  have  hem 
gradually  reached;  and  doubtless,  the  conceptions  now  current 
are  indispensable  as  transitionftl  modes  of  thought.  Even 
more  than  this  may  be  willingly  conceded.  It  is  possible, 
nay  probable,  that  under  their  moat  abstract  farms,  ideas  of 
this  order  will  always  continue  to  occupy  the  background  of 
our  consciousness.  Very  likely  there  will  ever  remain  a  need 
to  give  shape  to  that  indefinite  sense  of  an  Ultimate  Existence^ 
which  forms  the  basis  of  our  intelligence.  We  shall  always 
be  under  the  necessity  of  contemplating  it  as  tome  mode  of  be- 
ing ;  that  is — of  representing  it  to  ourselves  in  tome  form  of 
thought,  however  vague.  And  we  shall  not  err  in  doing  this 
EO  long  as  we  treat  every  notion  we  thus  frame  as  merely  a 
symbol,  utterly  without  resemblance  to  that  for  which  it 
stands.  Perhaps  the  constant  formation  of  such  sjmabols  and 
constant  rejection  of  them  as  inadeq^uate,  may  bo  hereaiter, 
as  it  has  hitherto  been,  a  means  of  discipline.  Perpetually  to 
construct  ideas  requiring  the  utmost  stretch  of  our  &cultie8| 
and  perpetually  to  find  that  such  ideas  must  be  abandoned  as 
futile  im^nations,  may  realize  to  us  more  fully  than  any  other 
course,  the  greatness  of  that  which  we  vainly  strive  to  grasp. 
Such  efforts  and  failures  may  serve  to  mniTit4^*"  in  our  minds 
a  due  sense  of  iha  incommensurable  difference  between  the 
Conditioned  and  the  Unconditioned.  By  continually  seeking 
to  know  and  being  continually  thrown  ba(^  with  a  deepened 
convicti(Hi  of  the  impossibility  of  knowing,  we  may  keep  alive 
the  consciousness  that  it  is  alike  our  highest  wisdom  and  our 
highest  duty  to  r^ard  that  throi^h  which  all  things  exist  as 
The  Unknowable. 

§  32.  An  immense  majority  will  refuse  with  more  or  less  of 
indignation,  a  belief  seeming  to  them  so  shadowy  and  indefinite. 
Having  always  embodied  the  UltLiaate  Cause  so  far  as  was 
needful  to  its  mental  realization,  they  must  necessarily  resent 
the  substitution  of  an  Ultimate  Caxae  which  cannot  be  men* 
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tally  realized  at  all.  "  You  oSbr  os,"  tb^  eaj,  "  an  nnthink* 
able  abatractioa  in  place  of  a  Bein^  towards  wbom  we  may 
entertain  definite  feelings.  Thoagh  we  are  told  tliat  the  Ab- 
Bolntfl  is  real,  yet  since  we  are  not  allowed  to  conceive  it,  it 
might  as  well  be  a  pure  negation.  Instead  of  a  Power  which 
we  can  regard  as  having  some  sympathy  with  as,  you  would 
have  us  contemplate  a  Power  to  which  no  emotion  whatever 
can  be  ascribed.  And  so  we  are  to  be  deprived  of  the  very 
nbetance  of  our  faith." 

This  kind  of  protest  of  necessity  accompanies  every  change 
from  a  lower  creed  to  a  higher.  The  belief  in  a  community 
of  nature  between  himself  and  the  object  of  his  worship,  has 
always  been  to  man  a  Batisfactory  one ;  and  be  has  always 
accepted  with  reluctance  those  successively  less  concrete  con- 
ceptions which  have  been  forced  npon  him.  Doubtless,  in  all 
times  and  places,  it  has  consoled  the  barbarian  to  think  of  his 
deities  as  so  exactly  like  himself  in  nature,  that  they  could  be 
bribed  by  offerings  of  food ;  and  the  assurance  that  deities 
oould  not  be  so  propitiated,  must  have  been  repugnant,  be- 
canse  it  deprived  bim  of  an  ea^  method  of  gaining  super- 
natural  protection.  To  the  Gh-eeks  it  was  manifestly  a  source 
of  comfort  that  on  occasions  of  difficulty  tbey  could  obtain, 
through  oracles,  the  advice  of  their  gods, — nay,  might  even 
get  the  personal  aid  of  their  gods  in  battle ;  and  it  was  pro* 
bably  a  very  genuine  anger  which  they  visited  upon  philo- 
sophers who  called  in  question  these  gross  ideas  of  their  my- 
thology. A  religion  which  teaches  the  Hindoo  that  it  is 
impossible  to  purchase  eternal  happiness  by  placing  himself 
under  the  wheel  of  Juggernaut,  can  scarcely  fail  to  seem  a 
cruel  one  to  him ;  since  it  deprives  him  of  the  pleasurable 
v;onscioasnees  that  he  can  at  will  exchange  miseries  for  joys. 
Nor  is  it  less  clear  that  to  our  Catholic  ancestors,  the  beliefs 
that  crimes  could  be  compounded  for  by  the  building  of 
churohes,  that  their  own  punishments  and  those  of  their  re- 
lativee  could  be  abridged  by  the  saying  of  masses,  and  that 
divine  aid  or  forgiveuen  might  be  gained  through  the  intei^ 
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t  of  sunte,  vere  highly  Bolaciog  ones ;  and  that  Pro- 
testantism, in  substituting  the  conception  of  a  God  so  com- 
paratirely  Tulike  ourselves  as  not  to  be  influenced  by  such 
methods,  most  have  appeared  to  them  hurd  and  cold. 
Naturally,  therefore,  we  must  expect  a  farther  step  in  the 
same  direction  to  meet  with  a  simihir  re^stance  from  outraged 
sentimento.  Ko  mental  rev.latiun  can  be  accomplished 

without  more  or  less  of  laceration.  Be  tt  a  change  of  habit  or 
a  change  of  conTiction,  it  must,  if  the  habit  or  conviction  be 
strong,  do  violence  to  aome  of  tiie  feelings ;  and  these  must 
of  course  oppose  it.  For  long-experienced,  and  therefore 
definite,  sources  of  satisfaction,  have  to  be  substituted  sources 
of  satisfaction  that  have  not  been  experienced,  and  are 
therefore  indefinite.  That  which  is  relatively  well  known 
and  real,  has  to  be  given  up  for  that  which  is  relatively 
unknown  and  ideaL  And  of  course  such  an  exchange  cannot 
be  made  without  a  confiict  involving  pain.  Espe- 

cially then  must  there  arise  a  strong  antagonism  to 
any  alteration  in  so  deep  and  vital  a  conception  as  that 
with  which  we  are  here  dealing.  Underlying,  as  this 
conception  does,  all  others,  a  modification  of  it  threatens  to 
leduca  the  superstmcture  to  ruins.  Or  to  change  the 
metaphor — being  the  root  with  which  are  connected  our 
ideas  of  goodness,  rectitude,  or  duty,  it  appears  impossible 
that  it  should  be  transformed  without  causing  these  to 
wither  away  and  die.  The  whole  higher  port  of  the  nature 
almost  of  necessity  takes  up  arms  against  a  change  which,  by 
destroying  the  estabUshed  associations  of  thought,  seems 
to  eradicate  morality. 

This  is  by  no  means  all  that  has  to  he  said  for  such  pro- 
tests. There  is  a  much  deepor  meaning  in  them.  Th^  do 
not  simply  express  the  natnral  repugnance  to  a  revolution  of 
belief,  here  made  specially  intense  by  the  vital  importance  of 
the  belief  to  be  revolutionized ;  bat  they  also  express  an 
tostiactiTd  adhesion  to  a  belief  that  is  in  one  sense  the  best 
•-"the  best  for  those  who  thus  ding  to  it,  though  not  nh* 
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atractodly  the  best  For  here  let  me  remark  that 

what  were  above  spoken  of  as  the  imperfectioiia  of  Religion, 
at  first  great  but  gradually  diminishing,  have  been  imperfeo- 
tions  only  as  measured  by  an  absolute  standard  ;  and  not  as 
measured  by  a  relative  one.  SpeakiQg  generally,  the  religion 
current  in  each  age  and  among  each  people,  has  been  as 
near  an  approximation  to  the  truth  as  it  was  then  and  there 
possible  for  men  to  receive :  the  more  or  less  concrete  forms 
in  which  it  has  embodied  the  truth,  have  simply  been  the 
means  of  making  thinkable  what  would  otherwise  have  been 
mtthinkable ;  and  so  have  for  the  time  being  served  to 
increase  its  impresaveness.  If  we  consider  the  con- 

ditions of  the  cose,  we  shall  find  this  to  be  an  unavoidable 
conclusion.  During  each  stage  of  evolution,  men  must  think 
in  such  terms  of  thought  as  they  possess.  While  all  the 
conspicuous  changes  of  which  they  can  observe  the  origins, 
have  men  and  animals  as  antecedents,  they  are  unable  to 
think  of  antecedents  in  general  under  any  other  shapes ;  and 
hence  creative  agencies  are  of  necessity  conceived  by  them 
in  these  shapes.  If  during  this  phase,  these  concrete  con- 
ceptions were  taken  from  them,  and  the  attempt  made  to 
give  them  comparatively  abstract  conc^itions,  the  result 
would  be  to  leave  their  minds  with  none  at  all;  since  the 
substituted  ones  could  not  be  mentally  represented.  Suni- 
larly  with  every  successive  stage  of  religious  belief,  down  to 
the  last.  Though,  as  accumulating  experiences  slowly  mo- 
di£y  the  earliest  ideas  of  causal  personalities,  there  grow  up 
more  general  and  vague  ideas  of  them ;  yet  these  cannot  be 
at  once  replaced  by  others  still  more  general  and  vague 
Further  experionoes  must  supply  the  needful  further  abetrao- 
tions,  before  the  mental  void  left  by  the  deetruction  of  sucb 
inferior  ideas  oan  be  filled  by  ideas  of  a  superior  order.  And 
at  the  present  time,  the  re&sal  to  abandon  a  relatively  concrete 
QOtioQ  for  a  relatively  abstract  one,  implies  the  inability  to 
frame  the  relatively  abstract  one ;  and  so  proves  that  the 
ehange  would  be  (remature   and  injurioiu.  AtUl 
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more  clearly  shall  ve  see  the  injarionsneM  of  any  such 
premature  change,  od  observing  that  the  effects  of  a  belief 
upon  conduct  must  be  diminished  in  proportion  as  the  vivid- 
ness  with  which  it  is  realized  becomes  less.  Evils  and 
benefits  akin  to  those  which  the  saTago  has  personally  felt, 
or  learned  from  those  who  have  felt  them,  are  the  only  erilt 
and  benefito  he  coa  understand ;  and  these  must  be  looked 
for  OS  coming  in  ways  like  those  of  which  he  has  had  ex- 
perience. His  deities  must  be  ima^ned  to  have  like  mo- 
dves  and  passions  and  methods  with  the  beings  around  him ; 
for  motives  and  passions  and  methods  of  a  higher  character, 
being  unknown  to  him,  and  in  great  measure  unthinkable  by 
him,  cannot  be  so  realized  in  thought  as  to  influence  his 
deeds.  During  every  phase  of  civilization,  the  actions  of 
the  Unseen  Keality,  as  well  as  the  resulting  rewards  and 
pnnisbmento,  being  conceivable  only  in  such  forms  as  ex- 
perience furnishes,  to  supplant  them  by  higher  ones  before 
wider  experiences  have  made  higher  ones  conceivable,  is  to 
set  up  vague  and  uninfluential  motives  for  definite  and  in- 
fluential ones.  Even  now,  for  the  great  mass  of  men, 
unable  through  lack  of  culture  to  trace  out  with  due  clear- 
ness those  good  and  bad  consequences  which  conduct  brings 
round  through  the  established  order  of  the  Unknowable,  it  is 
needful  that  there  should  be  vividly  depicted  ^ture  torments 
and  future  joy  a — ^paina  and  pleasuresofadefiniteldnd,  produced 
in  a  manner  direct  and  simple  enough  to  be  clearly  ima- 
gined. Kay  still  more  must  be  conceded.  Few  if  any 
are  as  yet  fitted  wholly  to  dispense  with  such  conceptions  as  are 
current.  The  highest  abstractions  take  so  great  a  mental  power 
to  realize  with  any  vividness,  and  are  so  inoperative  upon  con- 
duct unless  they  are  vividly  realized,  that  their  regulative  ef- 
fects must  for  a  long  period  to  come  be  appreciable  on  but  a 
small  minority.  To  see  clearly  how  a  right  or  wrong  act 
generates  consequences,  internal  and  external,  that  go  on 
brandjng  out  more  widely  as  years  prepress,  requires  a  rare 
power  of  analysis.    To  mentally  represent  even  s  single  series 
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of  tbeae  conaeqoeaces,  as  it  Btretehes  oat  into  the  remote  Aitar^ 
requires  an  equally  rare  power  of  imaginatioD.  And  to  esti- 
mate theae  oonsequences  in  tlieir  totality,  ever  multiplying  in 
number  while  iliminiHliing  in  intensity,  requirea  a  grasp  of 
thought  poBsessed  by  none.  Yet  it  is  only  by  such  analysis, 
such  imagination,  and  such  grasp,  that  conduct  can  bo  right- 
ly guided  in  the  absence  of  all  other  control :  only  so  can  ul- 
timate  rewards  and  penalties  be  made  to  outweigh  proximate 
pains  and  pleasures.  Indeed,  were  it  not  that  throughout  the 
progress  of  the  race,  men's  experiences  of  the  efiects  of  c<mdnct 
have  been  slowly  generalized  into  principles — were  it  not  that 
these  principlea  have  been  &om  generation  to  generation  in- 
sisted on  by  parents,  upheld  by  public  opinion,  sanctified  by  re- 
ligion, and  enforced  by  threats  of  eternal  damnation  for  dis- 
obedience—were it  not  that  under  theae  potent  influences, 
habits  have  been  modified,  and  the  feelings  proper  to  them 
made  innate  —  were  it  not,  in  short,  that  we  have  been 
rendered  in  a  considerable  degree  organically  moral ;  it  is 
certain  that  disastrous  resulta  would  ensue  from  the  removal 
of  those  strong  and  distinct  motives  which  the  current  belief 
supplies.  Even  as  it  is,  those  who  relinquish  the  faith  in 
which  they  have  been  brought  up,  for  this  most  abstract  faith 
in  which  Science  and  Beligion  unite,  may  not  uncommonly 
fail  to  act  up  to  their  convictions.  IJeft  to  their  oi^onic  mor- 
ality, enforced  only  by  general  reasonings  imperfectly  wrought 
out  and  difficult  to  keep  before  the  mind,  their  defects  of 
nature  will  oflen  come  out  more  strongly  than  they  would 
have  done  under  their  previous  creed.  The  substituted  creed 
can  become  adequately  operative  only  when  it  becomes,  like 
the  present  one,  an  element  in  early  education,  and  has  the 
support  of  a  strong  social  sanction.  ISor  will  men  be  quite 
ready  for  it  until,  through  the  continuance  of  a  discipline 
trhich  has  already  partially  moulded  thom  to  the  conditions 
of  social  existence,  they  are  completely  moulded  to  those 
conditions. 

We  must  therefore  reoogni7.e  the  resistance  to  a  change  of 


.dbvGooyk" 


THB   BBOOKCILlATlOn.  119 

theologiml  opinion,  aa  in.  great  measure  salatary.  It  ia  not 
Binply  that  atrtmg  aiA  deep-rooted  feelings  are  necessarily 
excited  to  antagonism — it  is  not  simply  that  the  highest  moral 
sentiments  join  in  the  condemnation  of  a  change  which  Beema 
to  iindenuine  Uieir  authority ;  but  it  is  that  a  real  adaptation 
exists  between  an  established  belief  and  the  natures  of  those 
who  defend  it ;  and  that  the  tenacity  of  the  defence  measures 
the  completeness  of  the  adaptation.  Formsof  religion,  likefonns 
of  goTentment,  must  be  fit  for  those  who  live  under  them ;  and 
in  the  one  case  as  in  the  other,  that  form  which  is  fittest  is  that 
for  which  there  is  an  inatinctiTe  preference.  As  certainly  as  a 
barbarous  race  needs  a  harsh  terrestrial  rule,  and  habitually 
•bows  attachment  to  a  despotism  capable  of  the  necessary 
rigour ;  so  certainly  does  such  a  race  need  a  belief  in  a  celes* 
tial  rule  that  is  similarly  harsh,  and  habitually  shows  attach- 
ment to  such  a  belief.  And  just  in  the  same  way  that  the  sud- 
den substitution  of  free  institutions  for  tyrannical  ones,  is  sure 
to  be  followed  by  a  reaction ;  so,  if  a  creed  full  of  dreadful 
ideal  penalties  ia  all  at  once  replaced  by  one  presenting  ideal 
penalties  that  ore  comparatively  gentle,  there  will  inevitably 
be  a  return  to  some  modification  of  the  old  belief.  The 

parallelism  holds  yet  further.  During  those  early  stages  in 
which  there  is  an  extreme  incongruity  between  the  relatively 
beet  and  the  absolutely  beat,  both  political  and  religiouschangee, 
when  at  rare  intervals  they  occur,  ore  necessarily  violent ;  and 
necessarily  entail  violent  retrogresaionB.  But  aa  the  incongruity 
between  Uiat  which  is  and  that  which  should  be,  diminishes,  the 
changes  become  more  moderate,  and  are  succeeded  by  more  mo* 
derate  retrogressions ;  until,  as  these  movements  and  oonute^ 
movements  decrease  in  amount  and  increase  in  frequency, 
they  mei^  into  an  almost  continuous  growth.  That  adhesion 
to  old  institutions  and  beliefii,  which,  in  primitive  societies, 
opposes  an  iron  barrier  to  any  advance,  and  which,  after  the 
barrier  has  been  at  length  bnrat  through,  brings  back  the  in- 
■titntiona  and  beliefs  &om  that  too-forword  position  to  which 
(he  momeDtom  sf  change  had  carried  them,  and  so  help*  to 
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re-adapt  aocml  conditionB  to  the  popular  character — tliis  adli«* 
noQ  to  old  institution  and  beliefs,  eventually  becomes  the  con- 
stant check  by  which  the  constant  advance  is  prevented  from 
being  too  rapid.  This  holds  true  of  religious  creeds  and  forms, 
as  of  civil  ones.  And  so  we  learn  that  theological  conserva 
tism,  like  political  conservatism,  has  an  all-important  function. 

§  33.  That  spirit  of  toleration  which  is  so  marked  a  charac- 
teristic of  modem  times,  and  is  daily  growing  more  conEfiicu- 
ous,  has  thus  a  fer  deeper  meaning  than  is  supposed.  Wlat 
we  commonly  regard  simply  as  a  dne  respect  for  the  right  of 
private  judgment,  is  really  a  necessary  condition  to  the  bal- 
ancing of  the  progressive  and  conservative  tendencies — is  a 
means  of  maintaining  the  adaptation  between  men's  beliefs 
and  their  natures.  It  is  therefore  a  spirit  to  be  fostered ;  and 
it  is  a  spirit  which  the  catholic  thinker,  who  perceives  the  iiinc- 
tions  of  these  various  conflicting  creeds,  should  above  all  other 
men  display.  Doubtless  whoever  feels  the  greatness 

of  the  error  to  which  his  fellows  cling  and  the  greatness  of  the 
truth  which  they  reject,  will  find  it  hard  to  show  a  due  pa- 
tience. It  is  hard  for  him  to  listen  calmly  to  the  &tile  argu- 
ments used  in  support  of  irrational  doctrines,  and  to  the  mis- 
representation of  antagonist  doctrines.  It  is  hard  for  him  to 
bear  the  manifestation  of  that  pride  of  ignorance  which  so  far 
exceeds  the  pride  of  science.  ^Naturally  enough  such  a  one 
will  be  indignant  when  charged  with  irreligion  because  he 
declines  to  accept  the  carpenter-theory  of  creation  as  the  most 
worthy  one.  He  may  think  it  needless  as  it  is  difficult,  to  con- 
ceal his  repugnance  to  a  creed  which  tacitly  ascribes  to  The 
Unknowable  a  love  of  adulation  such  as  would  be  despised  in 
'  a  human  being.  Convinced  as  he  is  that  all  punishment,  as 
we  see  it  wrought  out  in  the  order  of  nature,  is  but  a  disguised 
beneficence,  there  will  perhaps  escape  from  him  an  angry  con- 
demnation of  the  belief  that  punishment  is  a  dinnc  vengeance, 
and  that  divine  vengeance  is  etemaL  Ue  may  be  tempted  to 
show  his  contempt  when  he  is  told  that  actions  instigated  by 
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BU  muelSsIi  Bympathy  or  by  a  para  love  of  rectitude,  ara 
intniisicaUy  sinful ;  and  that  conduct  is  truly  good  only 
when  it  ia  due  to  a  faith  vhoae  openly-profeaaed  motiTe  ia 
other- worldUneas.  Sut  he  must  restrain  such  feelings.  Though 
he  may  he  unable  to  do  this  during  the  excitement  of  contro- 
versy, or  when  otherwise  brought  fiice  to  lace  with  current 
superstitions,  he  most  yet  qualiiy  his  antagonism  in  calmer 
□loments;  so  that  his  mature  judgment  and  resulting  conduct 
may  be  without  bias. 

To  this  end  let  him  ever  bear  in  mind  three  cardinal 
facts — two  of  them  already  dwelt  upon,  and  one  still  to  be 
pointed  out.  The  first  is  that  with  which  we  set 

out;  namely  the  existence  of  a  fondamraital  verity  under 
all  forms  of  religion,  however  degraded.  In  each  of  Ihem 
there  ia  a  soul  of  truth.  Through  the  gross  body  of  dogmas 
traditions  and  ritea  which  contain  it,  it  is  always  visible — 
dimly  or  clearly  as  the  case  may  be.  This  it  is  which  gives 
vitality  even  to  the  rudest  creed ;  this  it  is  which  survives 
every  modification ;  and  this  it  is  which  we  must  not  forgot 
when  condemning  the  forms  under  which  it  is  present- 
ed. The  second  of  these  cardinal  laots,  set  forth  at 
length  in  the  foregoing  section,  is,  that  while  those  concrete 
elements  in  which  each  creed  embodies  this  soul  of  truth, 
are  bad  as  measured  by  an  absolute  standard,  they  are  good 
as  measured  by  a  relative  standard.  Though  from  higher 
perceptions  they  hide  the  abstract  verity  within  them ;  yet 
to  lower  perceptions  they  render  this  verity  more  appreciable 
than  it  would  otherwise  be.  They  serve  to  make  real  and 
influential  over  men,  that  which  would  else  be  unreal  and  nuin- 
fluentiaL  Or  we  may  call  them  the  protective  envelopes, 
without  which  the  contained  truth  would  die.  The 
rimaining  cardinal  fact  is,  that  theae  various  belie&  are 
parts  of  the  constituted  order  of  things ;  and  not  accidental 
but  necessary  parts.  Seeing  how  one  or  other  of  them  is 
everywhere  present ;  is  of  perennial  growth ;  and  when 
oat  down,  ledevelopes  in  a  form  but  slightly  modified ;  w» 
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cannot  avoid  the  inferenoe  that  they  are  needful  aocMmpMoi- 
ments  of  human  life,  sererally  fitted  to  the  societies  in 
which  they  are  indigenous.  From  the  highest  point  of 
view,  we  muat  recognize  them  aa  elements  in  that  great 
evolution  of  which  the  beginning  and  end  are  beyond  oor 
knowledge  or  conception — as  modes  of  manifestation  of  The 
Unknowable ;  and  as  having  this  for  their  warrant. 

Our  toleration  therefore  should  be  the  widest  possible.  Or 
ivther,  we  should  aim  at  something  beyond  toleration,  as  com- 
monly understood.  In  dealing  with  alien  belieis,  onr  ende^ 
vour  must  be,  not  simply  to  refrain  irom  injuafjoe  of  word  or 
deed ;  but  also  to  do  justice  by  an  open  recognition  of  poeitiTe 
worth.  We  must  qualiiy  our  disagreement  with  as  much  as 
may  be  of  sympathy. 

§  34.  These  admissions  will  perhaps  be  held  to  imply,  that 
the  current  theology  should  be  passively  accepted ;  or,  at  any 
rate,  should  not  be  actively  opposed.  "  Why,"  it  may  be 
asked,  "  if  all  creeds  have  an  average  £tness  to  their  times  and 
places,  should  we  not  rest  content  with  that  to  which  we  are 
bom  P  If  the  established  belief  contains  an  essential  truth 
— if  the  forma  under  which  it  presents  this  truth,  though 
intrinsically  bad,  are  extrinsically  good — if  the  abolition  of 
these  forms  would  be  at  present  detrimental  to  the  great  ma- 
jority— nay,  if  there  are  scarcdy  any  to  whom  the  ultimate 
and  most  abstract  belief  can  fumisb  an  adequate  rule  of  life ; 
surely  it  is  wrong,  for  the  present  at  least,  to  propagate  thi^ 
ultimate  and  most  abstract  belief." 

The  reply  is,  thatthough  existing  religious  ideas  and  in- 
stitutions have  an  average  adaptation  to  the  characters  of  the 
people  who  live  under  them  ;  yet,  as  these  characters  are  ever 
abanging,  the  adaptation  is  ever  becoming  imperfect ;  and  the 
ideas  and  institutions  need  remodelling  with  a  frequency  pro- 
portionate to  the  rapiiity  of  the  change.  Hence,  while  it  is 
requicdte  that  free  play  should  be  given  to  conservative  thought 
and  action,  progressive  thought  and  action  must  also  have  &ee 
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play.     Without  tlie  agency  of  both,  there  cannot  be  those  con* 
tinual  re-adaptationB  which  orderly  progress  denmnda. 

"Wboe-ver  heeitatea  to  atter  that  which  he  thinks  the  high- 
est truth,  leet  it  should  be  too  much  in  advance  of  the  time, 
may  reassure  himself  by  looking  at  his  acts  from  an  imper- 
sonal point  of  view.  Let  him  duly  realize  the  fact  that  opin- 
ion ia  the  agency  through  which  character  adapts  external 
arrangementa  to  itself — that  hia  opinion  rightly  forms  part  of 
this  ftgen<^ — ^is  a  nnit  of  forc^  conatitutdng,  with  other  such 
units,  the  general  power  which  works  out  social  changes ;  and 
he  will  porceiTe  that  he  may  properly  give  full  utterance  to 
his  innermost  conviction :  leaving  it  to  produce  what  effect  it 
may.  It  is  not  for  nothing  that  he  has  in  him  these  sympa- 
thies with  some  principles  and  repugnance  to  others.  He, 
with  all  his  capacities,  and  aspirations,  and  belieft,  ia  not  an 
accident,  bat  a  product  of  the  time.  He  most  r^nember  that 
while  he  is  a  descendant  of  the  past,  he  is  a  parent  of  the  fu- 
ture ;  and  that  his  thoughts  are  as  children  bom  to  him, 
which  he  may  not  carelessly  let  die.  He,  like  eveiy  other 
man,  may  properly  consider  himself  as  one  of  the  myriad 
agencies  through  whom  works  the  Unknown  Cause ;  and 
when  the  Unknown  Cause  produces  in  him  a  certain  belief, 
he  ia  thereby  authorized  to  profess  and  act  out  that  belief. 
For,  to  render  in  their  highest  sense  the  words  of  the  poet — 

If Ktoia  i*  mads  lettei  lij  no  mean. 


Kot  as  adventitious  therefore  will  the  wise  man  regard  the 
faith  which  is  in  him.  The  highest  truth  he  sees  he  wil! 
fearlessly  utter ;  knowing  that,  let  what  may  oome  of  it,  he  is 
thus  playing  his  right  part  in  the  world — ^knowing  that  if  he 
can  effect  the  change  he  aims  at— well:  if  not — wdl  alsoi 
diough  not  to  T6lL 
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$  35.  Arm  oonclnding  that  we  cannot  know  tbe  ulU- 
mate  natnto  of  that  which  is  manifested  to  nsj  there  ariaa 
ihe  qnestioiis — ^What  is  it  that  we  know  f  In  what  sense 
do  we  know  it  7  And  in  what  conaiata  onr  highest  knowledge 
of  it  f  Having  repudiated  as  impossible  the  Philosophy 
which  profeesea  to  foimiilate  Being  as  distingoished  from 
Appearance,  it  becomes  needfiil  to  say  what  Philosophy 
truly  is — not  simply  to  specify  its  limits,  bat  to  epecily  its 
character  within  those  limits.  Given  a  certain  sphere  as  the 
sphere  to  which  human  intelligence  is  restricted,  and  there 
remains  to  define  the  peculiar  prodact  of  human*  intolli- 
geoce  which  may  still  be  called  Philosophy. 

In  doing  this,  we  may  adrsntageoosly  avail  oorselves  of 
the  method  followed  at  the  outset,  of  separating  &om  con- 
ceptions that  are  partially  or  mainly  erroneous,  the  clement 
of  trath  they  contain.  As  in  the  chapter  on  "  Religion  and 
Science,"  it  was  inferred  that  religious  beliefs,  wrong  as 
they  might  individually  be  in  their  particular  forms,  never- 
theless probably  each  contained  an  essential  verity,  and  that 
this  was  most  likely  common  to  them  all ;  bo  in  this  place  it 
IB  to  be  inferred  that  past  and  present  beliefs  respecting  the 
nature  of  Philosophy,  are  none  of  them  wholly  false,  and 
that  that  in  which  they  are  true  is  that  in  which  they  agree. 
We  have  her^  then,  to  do  what  was  done  there — "  to  com- 
pare all  opinions  of  the  same  genus ;  to  sot  aside  as  more  or 
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less  discrediting  one  another  those  Tarions  special  and  oon- 
orote  elements  in  which  sach  opinions  disagree ;  to  obserre 
what  remains  after  the  discordant  constituenta  hare  been 
eliminated;  and  to  find  for  this  remaining  constituent  that 
abstract  expression  which  holds  tme  throughout  its  divor- 
gont  modifications." 

§  86.  Earlier  epecnS&tions  being  passed  orer,  w«  see 
that  among  the  Greeks,  before  there  had  arisen  any  notion 
of  Philosophy  in  general,  apart  &om  particular  forms  of 
Philosophy,  the  particular  forms  of  it  from  which  the 
general  notion  was  to  arise,  were  hypotheses  respecting 
some  universal  principle  that  constitntod  the  essence  of  all 
concrete  kinds  of  being.  To  the  question — "  What  is  that 
invariable  existence  of  which  these  are  variable  ataiet  ?" 
tltere  were  sundry  answers — Water,  Air,  Fire.  A  class 
of  hypotheses  of  this  all-embracing  character  having  been 
propounded,  it  became  possible  for  Pythagoras  to  conceive 
of  Philosophy  in  the  abstract,  as  knowledge  the  most  remote 
from  practical  ends ;  and  to  define  it  as  "  knowledge  of  im- 
material and  eternal  things : "  "  the  cause  of  the  material 
vxistence  of  things,"  being,  in  his  view,  Number.  There- 
after, we  find  continued  a  pursuit  of  Philosophy  aa  some 
ultimate  interpretation  of  the  Universe,  assumed  to  be  pos- 
sible, whether  actually  reached  in  any  case  or  not.  And  in 
the  course  of  this  pursuit,  various  such  ultimate  interpreta- 
tions were  given  as  that  "  One  is  the  beginning  of  nil 
things  j"  that  "the  One  is  God;"  that  "the One  is  Finite;" 
that  "  the  One  is  Infinite ;"  that  "  Intelligence  is  the  govern- 
ing principle  of  things ; "  and  so  on.  From  all  which  it  is 
plain  that  the  knowledge  supposed  to  constitute  Philosophy, 
differed  &om  other  knowledge  in  its  transcendent,  exhaustive 
character.  In  the  subsequent  course  of  speculation, 

after  the  Sceptics  had  shaken  men's  faith  in  their  powers  of 
reaching  such  transcendent  knowledge,  there  grew  up  a 
much-restricted  conception  of  Philosophy.     Under  Socratett 
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and  Btfll  more  under  tlie  Stoics,  FluloBopLy  became  littlo 
else  thft&  Uie  doctrine  of  right  living.  Its  snbjecUin&tter 
was  practically  cat  down  to  the  proper  nling  of  oondoct, 
public  and  private.  Not  indeed  that  the  proper  ruling  of 
oondnot,  as  oonoeired  by  sondry  of  the  later  Greelc  thinkers 
to  oonstitnto  snbjflct-matter  of  Philosophy,  answered  to  what 
was  popnlarly  nndraretood  by  the  proper  mling  of  condnct. 
The  injnnctions  of  Zeno  were  not  of  the  same  class  as  those 
which  guided  men  &om  early  tunes  downwards,  in  their 
daily  obseirances,  sacrifices,  cnstoms,  all  hanng  more  or 
less  of  religions  sanction  j  bnt  they  were  principles  of  action 
enunciated  without  reference  to  times,  or  persons,  or  special 
cases.  Wbat,  then,  was  tlie  constant  element  in 

these  unlike  ideas  of  Philosophy  held  by  the  imcients  ? 
Clearly  the  character  in  which  this  last  idea  agrees  with  tho 
first,  is  that  within  its  sphere  of  inquiry.  Philosophy  seeks  for 
wide  and  deep  truths,  as  distinguished  &om  the  mnltitudi- 
nons  detailed  tmths  which  the  surfaces  cf  things  and  actiona 
present, 

^  comparing  the  conceptions  of  FhiloBophy  that  have 
been  current  in  modem  times,  we  get  a  like  result.  The 
disciples  of  Schellii^,  Fichte,  and  their  kindred,  join  the 
Hegelian  in  ridiculing  the  so^^ed  Philosophy  which  has 
usurped  the  title  in  England.  Not  without  reason,  they 
laugh  on  reading  of  "  Philosophical  instruments ;"  and  would 
deny  that  any  one  of  the  papers  in  the  Fhiloaophieal  Trans- 
actiona  has  the  least  clum  to  come  under  each  a  title.  Betali- 
ating  on  their  critics,  the  English  may,  and  most  of  them  do* 
reject  as  absurd  the  imagined  Philosophy  of  the  German 
schools.  As  consciousness  cannot  be  transcended,  tJiey  hold 
that  whether  consciouanesa  does  or  does  not  vouch  for  the 
existence  of  something  beyond  itself,  it  at  any  rate  cannot 
comprehend  that  something;  and  that  hence,  in  so  far  as  any 
Philosophy  professes  to  be  an  Ontology,  it  is  &lse.  These 
two  views  cancel  one  another  over  large  parts  of  their 
Meas.    The  English  criticism  on  the  Germans,  cuts  off  fituo 
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Fhilosophj  all  tliat  is  regarded  as  absolnto  knowledge. 
The  German  criticum  on  the  English  tacitly  implies  that  it 
Fhibaopby  is  limited  to  the  reUtive,  it  ia  at  aoj  rate  not 
coDcemed  with  those  aspects  of  the  relative  which  are  em- 
bodied in  mathematical  formolee,  in  accounts  of  physical 
researches,  in  chemical  analyses,  or  in  descriptions  of  spedcs 
and  reports  of  physiological   experiments.  Now 

what  has  the  too-wide  German  conception  in  common  with 
the  conception  general  among  English  men  of  science; 
whiohj  narrow  and  cmde  as  it  is,  is  not  so  narrow  and  crade 
as  their  misnse  of  the  word  philosophical  indicates  f  The  two 
have  this  in  common,  that  neither  Germans  nor  English  apply 
the  word  to  nnsystematized  knowledge — to  knowledge  quite 
uncoordinated  with  other  knowledge.  Even  the  most  limited 
specialist  woold  not  describe  as  philosophical,  an  essay  which, 
dealing  wholly  with  details,  manifested  no  perception  of  the 
bearings  of  those  details  on  wider  truths. 

The  Tague  idea  thns  raised  of  that  in  which  the  various 
conceptions  of  Philosophy  agree,  may  foe  rendered  more  defi- 
nite by  comparing  what  has  been  known  in  England  as 
Katural  Philosophy  with  that  development  of  it  c^led  Posi- 
tive Philosophy,  Though,  as  H.  Comte  admits,  the  two 
consist  of  knowledge  essentially  the  same  in  kind  j  yet,  by 
having  put  this  kind  of  knowledge  into  a  more  coherent 
form,  he  has  given  it  more  of  that  character  to  which  the 
term  philosophical  is  applied.  Without  ezpressiug  any 
opinion  respecting  the  tmth  of  his  co-ordination,  it  must  be 
conceded  that  by  the  &ct  of  its  co-ordination,  the  body  of 
knowledge  organized  by  him  has  a  better  claim  to  the  title 
.  Philosophy,  than  has  the  comparatively-unorganized  body  of 
knowledge  named  Natural  Philosophy. 

If  subdivisions  of  I^iilosophy,  or  more  special  forms  of  it, 
be  contrasted  with  one  another,  or  with  the  whole,  the  same 
implication  cones  out.  Moral  Philosophy  and  Political 
Philosophy,  agree  with  Philosophy  at  lai^  in  the  compre- 
hensiveness of  their  reasonings  and  oonclasions.    Thonj^ 
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sndffl  the  head  of  Moral  Fhilosopliy,  we  treat  of  ImiDaa  ac- 
tions aa  right  or  irroDg,  wa  do  not  include  special  directiona 
for  bduvTiour  in  the  nursery,  at  tablo,  or  on  the  exchange ; 
and  though  Political  Philosophy  has  for  its  topic  the  conduct 
of  men  in  their  public  relations,  it  does  not  concern  itself 
with  modes  of  voting  or  details  of  administration.  Both  of 
these  sections  of  Philosophy  contemplate  particular  instances, 
only  as  illostrating  tratha  of  wide  application. 

^  37.  Thus  every  one  of  these  conceptions  implies  tlie 
beUef  in  a  possible  way  of  knowing  things  more  completely 
than  they  are  known  through  simple  experioncea,  mechani- 
cally accnmulated  in  memory  or  heaped  np  in  cyclopssdias. 
Though  in  the  extent  of  the  sphere  which  they  have  sup- 
posed Philosophy  to  £11,  men  have  differed  and  still  differ 
very  widely  j  yet  there  is  a  real  if  on&vowed  agreement 
among  them  in  signifying  by  this  title  a  knowledge  which 
transcends  ordinary  knowledge.  That  which  remains  as  the 
common  element  in  these  conceptions  of  Philosophy,  aftei 
the  elimination  of  their  discordant  elements,  i»-'4mouiledge 
of  the  highest  degree  of  generality.  We  see  this  tacitly 
asserted  by  the  simnltaneoos  inclusion  of  God,  Nature,  and 
Man,  within  its  scope ;  or  still  more  distinctly  by  the  divi- 
sion of  Philosophy  as  a  whole  into  Theological,  Physical, 
Ethical,  &o.  For  that  which  characterizoa  the  genus  oi 
which  these  are  species,  most  be  something  more  general 
tiian  that  which  distingnishes  any  one  specioa. 

What  most  be  the  specific  shape  here  given  to  this  ccn- 
ception  ?  The  range  of  intelligence  we  find  to  be  limited  to 
the  relative.  Though  persistently  conscious  of  a  Power 
manifested  to  na,  we  hare  abandoned  as  futile  the  attempt 
to  learn  anything  respecting  the  nature  of  that  Power;  and 
so  have  shut  out  Philoaophy  irom  much  of  the  domain  snp> 
posed  to  belong  to  it.  The  domain  left  is  that  occupied  by 
ticience.  Science  concerns  itself  with  the  co-existences  and 
■cqaeuces  among  phenomena ;  grouping  these  at  first  into 
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geceralizationB  of  a  eimple  or  low  order,  and  rising  gradually 
to  higher  and  more  extended  generalizations.  Bat  if  so, 
where  remains  aay  &nbject-matter  for  Philosophy  F 

The  reply  is — Philosophy  may  still  properly  be  the  title 
retained  for  knowledge  of  the  highest  geoendity.  Science 
means  merely  the  farnUy  of  the  Sciences — stands  for  nothing 
more  than  the  sum  of  knowledge  formed  of  their  contribu- 
tions ;  and  ignores  the  knowledge  constituted  by  the_/imo» 
of  all  these  contribations  into  a  whole.  As  ns^e  has  de> 
fined  it^  Science  consists  of  tmths  existing  more  or  less 
separated ;  and  does  not  recognize  these  truths  as  entirely 
integrated.    An  illustration  will  make  the  difference  clear. 

If  we  ascribe  the  flow  of  a  river  to  the  same  fisrce  which 
causes  the  &11  of  a  stone,  we  make  a  statement,  true  as  far 
as  it  goes,  that  belongs  to  a  certain  division  of  Science.  If, 
in  further  explanation  of  a  movement  produced  by  gravita- 
tion in  a  direction  almost  horizontal,  we  cite  the  law  that 
fluids  subject  to  mechanical  forces  exert  re-active  forces 
which  are  equal  in  all  directions,  we  formulate  a  wider 
fact,  containing  the  scientiflc  interpretation  of  many  other 
phenomena;  as  those  presented  by  the  fountain,  the  hy- 
draulic press,  the  steam-engine,  the  air-piimp.  And  when 
this  proposition,  extending  only  to  the  dynamics  of  fluids, 
U  merged  in  a  proposition  of  general  dynamics,  comprehend- 
ing the  laws  of  movement  of  solids  as  well  aa  of  fluids, 
there  is  reached  a  yethigher  truth;  but  still  a  truth  that  cornea 
wholly  within  the  realm  of  Science.  Again,  look* 

ing  around  at  Birds  and  Mammals,  suppose  we  say  that  air- 
breathing  animals  are  hot-blooded ;  and  that  then,  remeni> 
bering  how  Reptiles,  which  also  breathe  air,  are  not  mnch 
wanner  than  their  media,  we  say,  more  truly,  that  animals 
.  (bulks  being  equal)  have  temperatures  proportionate  to  the 
quantities  of  air  they  breathe;  and  that  then,  calhng  to 
mind  certain  large  fish  which  maintain  a  heat  considerably 
ibove  that  of  the  water  they  swim  in,  we  further  correct 
the  generalization  by  saying  that  the  temperature  varies  aa 
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tlie  mte  of  oxygenation  of  the  blood ;  and  ihat  then,  modify* 
ing  the  statement  to  meet  other  criticisms,  we  finally  assert 
the  relation  to  he  between  the  amount  of  heat  and  the 
amoimt  of  molecule  change — supposing  we  do  all  this,  we 
etite  BcientiBc  truths  that  are  successively  wider  and  more 
complete,  but  tmths  which,  to  the  last,  remain  pm^ly  scien- 
tdilo.  Once  more  if,  gaided  by  mercantile  ex- 

periences, we  reach  the  condosiou  that  prices  rise  when  the 
demand  exceeds  the  snpply;  and  that  commodities  flow 
&om  places  wh«e  they  are  abundant  to  places  where  they 
are  scarce;  and  that  the  indnstriea  of  di£F6rent  localities  are 
determined  in  their  kinds  mainly  by  the  facilities  which  the 
localities  afford  for  them ;  and  if,  studying  these  generaliza- 
tions of  political  economy,  we  trace  them  all  to  the  truth 
that  each  man  seeks  satis&ction  for  his  desires  in  ways 
costing  the  smallest  efforts — such  social  phenomena  being 
reavUmitt  of  individual  actions  so  guided;  we  are  still  dcal- 
ii^  with  the  propositions  of  Science  only. 

And  BOW  bow  is  Philosophy  constituted?  It  is  constituted 
by  carrying  a  stage  (brther  the  process  indicated.  So  long 
aa  these  troths  are  known  only  apart  and  regarded  as  inde- 
pendent, even  the  most  genenU  of  tliem  cannot  without 
laxity  of  speech  he  called  philosophical.  But  when,  having 
been  severally  reduced  to  a  aimplo  mechanical  axiom,  a 
principle  of  molecular  physics,  and  a  law  of  social  action, 
they  are  contemplated  together  as  corollaries  of  some  ulti- 
mate truth,  then  we  rise  to  the  kind  of  knowledge  that 
constitutes  Philosophy  proper. 

The  truths  of  Philosophy  thus  bear  the  same  relation  to 
tlie  highest  scientific  truths,  that  each  of  these  bears 
to  lower  scientific  tmtha.  As  each  widest  generalization 
of  Science  comprehends  and  consolidates  the  narrower  gene- 
ralizations of  its  own  divisiou;  SO  the  generalizations  of 
Philosophy  comprehend  and  consolidate  the  widest  gene- 
ralizations of  Science.  It  is  therefore  a  knowledge  the  ex- 
treme opposite  in  kind  to  that  which  experience  first  aoca> 
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miilates.  It  is  the  final  prodact  of  that  process  which 
begins  with  a  mere  colligation  of  cmde  obseirationa,  goes 
on  establishing  propositions  that  are  broader  and  mora 
separated  from  particular  cases,  and  ends  in  universal  pro- 
positions. Or  to  bring  the  definition  to  its  simplest  and 
clearest  form . — Knowledge  of  the  lowest  Idnd  is  un-unified 
tcDOwledgo  i  Science  ia  partiaUy-unified  knowledge ;  Philo- 
Bophy  is  eompletelif 'Unified  knowledge. 

$  3fl.  Snch,  at  least,  is  the  moaning  we  mnst  here  giro  to 
the  word  Philosophy,  if  we  employ  it  at  all.  In  so  defining 
it,  we  accept  that  which  is  common  to  the  variooa  concep- 
tions of  it  cnrrent  among  both  ancients  and  modems — ^re- 
jecting those  elements  in  which  these  conceptions  disagree, 
or  exceed  the  possible  range  of  intelligence.  In  short,  we 
are  simply  giving  precision  to  that  application  of  the  word 
which  is  gradually  establiehing  itsolf. 

Two  forms  of  Philosophy,  as  thus  understood,  may  be 
distinguished  and  dealt  with  separately.  On  the  one  hand, 
the  things  contemplated  may  be  the  universal  tmtha :  all 
particular  truths  referred  to  being  used  simply  for  proof  or 
elucidation  of  these  universal  truths.  On  the  other  hand, 
setting  out  with  the  universal  truths  as  granted,  the  things 
contemplated  may  be  the  particular  truths  as  interpreted  by 
them.  In  both  cases  we  deal  with  the  universal  truths  j 
but  in  the  one  case  they  are  passive  and  in  the  other  caae 
active — ^in  the  one  case  they  form  the  products  of  exploration 
and  in  tlio  other  case  the  instruments  of  exploration.  These 
divisions  we  may  appropriately  call  General  Philosophy  and 
Special  Philosophy  respectively. 

The  remainder  of  this  volume  will  be  devoted  to  General 
Philosophy.  Special  Philosophy,  divided  into  parts  deter- 
mined by  the  natures  of  the  phenomena  treated,  will  be  tlis 
■nbject-matter  of  subsequent  vcdnmes. 
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THE  DATA  OF  PHlLOSOPHf. 

{  89.  Ereiy  thought  inTolres  awhole  syatem  of  thongfhta; 
and  ceases  to  exist  if  serered  &om  its  Tarioas  correlatives. 
Ab  we  cannot  isolate  a  single  organ  of  a  liring  body,  and 
deal  mth  it  as  tihoagh  it  had  a  life  independent  of  the  rest ; 
BO,  &om  the  organized  stmcturo  of  our  cognitions,  we  can- 
not cnt  ont  onoj  and  proceed  as  though  it  had  smriTed  the 
separation.  The  development  of  formless  protoplasm  into 
an  embryo,  is  a  specialization  of  parts,  the  distinctness  of 
which  increases  only  as  fast  as  their  combination  increases 
^-each  becomes  a  distingnishable  organ  only  on  condition 
that  it  is  bound  tip  with  others,  which  have  simnl- 
taneonsly  become  distingnishable  organs;  and,  similarly, 
from  the  unformed  material  of  consciousness,  a  developed 
intelligence  can  arise  only  by  a  process  which,  in  mddng 
thonghts  defined  also  makes  them  mutually  dependent — 
establishes  among  them  certtun  vital  connections  the  do- 
Bfaroction  of  which  causes  instant  death  of  the  thoughts. 
Overlooking  this  all-important  truth,  however,  speculators 
have  habitually  set  out  with  some  professedly-simple  datum 
or  data ;  have  supposed  themselves  to  assume  nothing 
b^ond  this  datum  or  these  data;  and  have  thereupon  pro- 
eeeded  to  prove  or  disprove  propositions  which  were,  by  iro- 
plication,  already  nnconsciously  asserted  along  with  that 
which  was  consciously  asserted. 

This  reasoning  in  a  circle  has  resulted  &om  the  mujuse  ol 
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words :  not  that  misuse  commonly  enlarged  npon— Dot  tbe 
misapplicatioo  or  change  of  meaning  whence  so  roach  error 
ftrises ;  but  a  more  radical  and  less  obviooB  tnisase.  Only 
that  thought  trhidi  is  directly  indicated  by  each  word  has 
been  contemplated ;  whQe  numerooa  thoughts  indirectly 
indicated  have  been  left  out  of  consideration.  Becanse  a 
spoken  or  written  word  can  be  detached  &om  all  others,  it 
has  been  inadvertently  assmned  that  the  thing  signified  by 
a  word  can  be  detached  from  the  things  signified  by  all 
other  words.  Though  more-deeply  hidden,  the  mistake  is 
of  the  same  order  as  that  made  by  the  Greeks,  who  were 
continually  led  astray  by  the  belief  in  Bome  community  of 
nature  between  the  symbol  and  that  which  it  symbolized. 
Por  though  here  community  of  nature  is  not  assumed  to  the 
same  extent  as  of  old,  it  is  assumed  to  this  extent,  that 
becaose  the  symbol  is  separable  from  all  other  symbols,  and 
can  be  contemplated  as  having  an  independent  existence, 
so  the  thought  symbolized  may  be  thus  separated  and  thus 
contemplated.  How  profoundly  this  error  vitiates 

the  conclusions  of  one  who  makes  it,  we  shall  quickly  see  on 
taking  s  case.  The  sceptical  metaphysician,  wishing  his 
reasonings  to  be  as  rigorous  as  possible,  says  to  himself-^ 
"  I  will  take  for  granted  only  this  one  thing."  What  now 
are  the  tacit  assumptions  inseparable  firom  his  avowed  as- 
sumption f  The  resolve  itself  indirectly  asserts  that  there  is 
some  other  thing,  or  are  some  other  things,  which  he  might 
assume ;  for  it  is  impossible  to  think  of  unity  without  think- 
ing of  a  correlative  duality  or  multiplicity.  In  the  very  act, 
therefore,  of  restricting  himself,  he  takes  in  much  that  is 
professedly  left  out.  Again,  before  proceeding  he  must  give 
a  definition  of  that  which  he  assumes.  Is  nothing  unex- 
pressed iuvolved  in  the  thought  of  a  thing  as  defined? 
There  is  the  thought  of  something  excluded  by  the  definition 
—there  is,  as  before,  the  thought  of  other  existence.  But 
there  is  much  more.  Defining  a  thing,  or  setting  a  limit  to 
it,  implies  the  thought  of  a  limit;  and  limit  cannot  be 
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thoDght  of  apart  from  some  notion  of  qnanti^— ^Etensive, 
protensire,  or  intenaiTo.  Further,  definition  is  impossible 
unless  there  enters  into  it  the  thought  of  difference ;  and 
difference,  besides  being  unthinkable  without  having  two 
things  that  differ,  implies  the  existence  of  other  differenoes 
than  the  one  recognised ;  since  otherwise  there  can  be  no 
general  conception  of  difference.  Nor  is  this  all.  As  before 
pointed  ont  (§  24)  all  thought  iavolyes  the  conscioasness  of 
likeness  :  the  one  thing  avowedly'  postulated  cannot  be 
known  absolutely  as  one  thing,  but  can  bo  known  only  as  of 
such  or  snch  kind — only  aa  classed  with  other  things  in 
virtue  of  some  common  attribute.  Thus  along  with  the 
single  avowed  datum,  we  have  anireptitiously  brought  in  a 
nnmber  of  nnavowed  data — eseistffMO  other  than  that  alleged, 
quantity,  numher,  Umii,  difference,  Ukeneet,  does,  attribute. 
Saying  nothing  of  the  many  more  which  an  'exhaustive 
analysis  would  disclose,  we  have  in  these  unacknowledged 
postulates,  the  outlines  of  a  general  theory  j  and  that  theory 
can  be  neither  proved  nor  disproved  by  the  metaphysician's 
argument.  Insist  that  his  symbol  shall  be  interpreted  at 
every  step  into  its  full  meaning,  with  all  the  complementary 
thoughts  implied  by  that  meaning,  and  yon  find  abeady 
taken  for  granted  in  the  premises  that  which  in  the  oonclii< 
sion  is  asserted  or  denied.  , 

In  what  way,  then,  mast  Htilosophy  set  ont  f  The 
developed  intelligence  is  fruned  npon  certain  organized 
and  consolidated  conceptions  of  which  it  cannot  divest 
itself;  and  which  it  can  no  more  stir  witboat  using  than 
the  body  can  stir  without  help  of  its  limba.  In  what  way, 
then,  is  it  possible  for  intelligence,  striving  afler  Philosophy, 
to  give  any  account  of  these  conceptions,  and  to  show  either 
their  validity  or  their  invtdidity  t  There  is  but  one  way. 
Those  of  them  which  we  vital,  or  cannot  be  severed  from 
the  rest  without  mental  dissolution,  must  be  assumed  as 
ti^ae  provieionally.  The  fundamental  intuitions  Utat  are 
eesontial  to  the  process  of  thinking,  must  be  temporarily 
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Rooupted  aa  unquestionable ;  leaving  the  aaanmption  of  their 
nnquestionableness  to  be  justified  hj  the  results. 

§  40.  How  is  it  to  be  justified  hj  the  resalts  1  As  any 
other  assumption  is  jostified — ^by  aBoertainiiig  that  all  the 
conclusions  deducible  &om  it,  correspond  with  the  facts  as 
directly  obserred— by  showing  the  agreement  between  the 
expmences  it  leads  us  to  anticipate,  and  the  actual  ex- 
periences. There  is  no  mode  of  establishing  the  vahdity  ot 
any  belief,  except  that  of  showing  its  entire  congruity  with 
all  other  beliefs.  If  we  suppose  that  a  mass  which  has  a 
certain  colour  and  lustre  is  the  substance  called  gold,  how 
do  we  proceed  to  prove  the  hypothesu  that  it  is  gold  f  We 
represent  to  ourselves  certain  other  impressiouB  which  gold 
produces  on  ns,  and  then  obserre  whether,  under  the  appro- 
priate conditiona,  this  particular  mass  produces  on  na  snch 
impreesions.  We  remember,  as  we  say,  that  gold  has  a  high 
epecifio  grsTity;  and  if,  on  poising  this  sabstance  on  the 
finger,  we  find  that  ita  weight  ia  great  considering  its  bulk, 
we  take  the  correspondence  between  the  represented  im- 
pression and  the  presented  impresaion  aa  further  evidence 
that  the  substance  ia  gold.  In  response  to  a  denoand  for 
more  proo^  we  compare  certain  other  ideal  and  real  effects. 
Knowing  that  gold,  unlike  moat  metals,  is  insolnble  in 
nitric  acid,  we  im^ine  to  ouraelrea  a  drop  of  nitric  acid 
placed  on  the  aor&ce  of  this  yellow,  glittering,  heavy  sub- 
stance, without  causing  corrosion ;  and  when,  after  so  plac- 
ing a  drop  of  nitric  acid,  no  effervescence  or  other  chimge 
followa,  we  hold  thia  agreement  between  the  anticipation 
nnd  the  erperience  to  be  an  additional  reason  for  thinkiiig 
that  the  eubatance  ia  gold.  And  if,  similarly,  the  great 
malleability  possessed  by  gold  we  find  to  be  paralleled  by 
the  great  malleability  of  this  substance ;  if,  tike  gold,  it 
fuses  at  about  2,000  deg.j  ciystallizes  in  octahedrons;  is  dis- 
solved by  selenio  acid ;  and,  under  all  conditions,  does  what 
gold  does  under  such  conditions ;  the  couvictioQ  that  it  ii 
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({old  r«adbsB  what  we  regard  as  the  Iiigliest  oertainty'— we 
know  it  to  be  gold  in  the  fulleat  sense  of  knowing.  For, 
as  weliere  see,  our  whole  knowledge  of  gold  consists  in 
.  nothing  more  than  the  conscionsness  of  a  definite  set  of  im> 
preasiona,  stuiding  in  definite  relations,  disclosed  tinder 
definite  conditions ;  and  if,  in  a  present  experience,  the 
impressions,  relations,  and  conditions,  perfectly  correspond 
with  those  in  past  experiences,  the  cognition  has  all  the 
T&lidit/  of  which  it  is  capable.  So  that,  generalizing  the 
statement,  hypotheeeH,  down  eren  to  those  simple  ones 
which  we  make  &om  moment  to  moment  in  om*  acts  of  re- 
cognition, are  Torified  when  entire  congroity  is  foond  to 
exist  between  the  states  of  consciousness  constitating  tihem, 
and  certun  other  states  of  conscionsness  given  in  percep- 
tion, or  reflection,  or  both ;  and  no  other  knowledge  is  pos- 
sible for  ns  than  that  which  conaiats  of  the  conscionsness  of 
snch  oongrmties  ULd  their  correlatiTB  iccongmitiea. 

Hence  Philosophy,  compelled  to  make  those  fundamental 
aesomptionB  without  whicli  thooght  is  impossible,  has  to 
jnstify  Oiem  by  showing  their  oongmity  with  all  other  dicta 
of  conscionsness.  Debarred  as  we  are  fiom  everything 
beyond  the  relative,  truth,  raised  to  its  highest  form,  can  be 
for  OS  nothing  more  than  perfect  agreement,  thronghont  the 
whole  range  of  onr  experience,  between  those  representa- 
tions of  th^gs  which  we  distingnish  as  ideal  and  those  present 
tations  of  things  which  we  distingnish  as  real.  If,  by  discover, 
ing  a  proposition  to  be  nntme,  we  mean  nothing  more  than 
discovering  a  difference  between  a  thing  expected  and  a 
thing  perceived;  then  a  body  of  conclosions  m  which  no 
such  diflerence  anywhere  occnm,  most  be  what  we  mean  by 
an  entirely  tame  body  of  conclnsions. 

And  here,  indeed,  it  becomes  also  obvious  that,  setting 
out  with  these  fdndamental  intuitions  proviaionally  assumed 
to  be  tarue— that  is,  provisionally  assumed  to  be  congmons 
with  all  other  dicta  of  conscionsness — the  process  of  proving 
or  disproving  the  oongroity  becomes  the  bosinesa  of  Fiuto> 
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Bophy ;  and  (ho  complete  eatablislimeot  of  tlie  congmHy 
becomes  the  same  thing  aa  the  complete  nnificatioa  of  know- 
ledge in  which  Philcsopfaf  reachea  its  goal. 

{  41.  What  is  this  datum,  or  rather,  what  are  these  data, 
which  Philosophy  caimot  do  wil^ntT  Clearly  one  pri- 
mordial datum  ia  iuTolved  in  the  foregoing  statement. 
Already  by  implication  we  have  assomed,  and  must  for  ever 
continne  to  assmne,  that  congmities  and  incongmities 
exist,  and  are  cognizable  by  us.  We  cannot  avoid  accept* 
ing  aa  tme  the  verdict  of  oonscioiisness  that  eome  mani- 
festations are  like  one  another  and  some  are  unlike  one 
another.  Unless  conacionsness  be  a  competent  judge  of  the 
likeness  and  nnlikeness  of  its  states,  there  can  never  be 
eatabliahed  that  congmity  throughout  the  whole  of  onr 
cognitions  which  constitutes  Philosophy ;  nor  can  there  ever 
be  established  that  incongruity  by  which  only  any  hypo> 
thesis,  philosophical  or  other,  can  be  shown  erroneona. 

The  impossibility  of  moving  towards  either  conviction  or 
scepticism  without  postulating  thus  much,  we  shall  see  even 
more  vividly  on  observing  how  eveiy  step  in  reasoning  pos- 
tulates thus  much,  over  and  over  again.  To  say  that  all 
things  of  a  certun  class  are  characterized  by  a  certain  attri- 
bntfi,  is  to  say  that  all  things  known  as  liko  in  those  various 
attributes  connoted  by  their  common  name,  are  also  Hke  in 
having  the  particolar  attribute  specified.  To  say  that  some 
object  of  immediate  attention  belongs  to  this  dass,  is  to  say 
that  it  is  Hke  all  tho  others  in  the  various  attributes  con- 
noted  by  their  common  name.  To  say  that  this  object  pos* 
sesses  tiie  particular  attribute  specified,  is  to  say  that  it  is 
Uhe  the  others  in  this  respect  also.  While,  contrariwise,  the 
assertion  that  the  attribute  thus  inferred  to  be  possessed  by 
tt,  is  not  possessed,  implies  the  assertion  that  in  place  of  one 
of  the  alleged  likenettes  there  exists  an  unlikeiiesB,  Keither 
affirmation  nor  denial,  therefore,  of  any  deliverance  of  reasoi^ 
or  any  element  of  sudi  deliverance,  is  possible  vrithoot  ao- 
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ceptmg  tKe  dictmn  of  conscionsnesa  that  certun  of  its  rtatea 
•re  like  or  unlike,  Wlience,  besddea  Beeingf  tliat  the  unified 
knowledge  constitatin^  a  completed  I^iiloBophj,  ia  a  know- 
lodga  composed  of  parts  that  are  muTersaUy  congruons ;  and 
beddes  seeing  that  it  is  the  bnsiness  of  Philosophy  to  esta< 
blish  their  muversal  congnnty;  we  also  see  that  every  act  of 
ihe  process  by  which  this  uuTrasal  congmity  is  to  be  esta* 
blished,  down  even  to  the  comf>onents  of  ereiy  inference 
and  every  observation,  consists  in  the  establishment  of  con- 
gmity. 

Conseqaently,  the  assomption  that  a  congmity  or  an  in> 
congmity  exists  when  consdonsneBS  testifies  to  it,  is  an  ia> 
evitable  assomption.  It  is  useless  to  say,  as  Sir  W.  Hamil- 
ton does,  that  "  consdonsness  is  to  be  presnmed  tmstworthy 
ontQ  proved  mendacions."  It  cannot  be  proved  m^idacions 
in  this,  its  primordial  act  j  since,  as  we  see,  proof  involves  a 
repeated  acceptance  of  this  primordial  act.  Hay  more,  the 
very  tiling  aopposed  to  be  proved  cannot  be  expressed  with- 
ont  recognizing  this  primordial  act  as  valid ;  since  nnloss  we 
accept  the  verdict  of  conscionsoess  that  they  differ,  menda- 
city and  trastwcaihiness  become  identical.  Process  and 
product  of  reasoning  both  disappear  in  the  absence  of  this 
assomption. 

It  may,  indeed,  be  often  shown  that  what,  oiler  careless 
comparison,  were  snpposed  to  be  like  states  of  conscioosnesa, 
•re  really  unlike  j  or  that  what  were  carelessly  supposed  to 
be  onlike,  are  really  like.  Bot  how  is  this  shown  T  Simply 
by  a  more  carefiil  comparison,  mediately  or  immediately 
made.  And  what  does  acceptance  of  the  revised  oonclnsion 
imply  f  Simply  tiiat  s  deliberate  verdict  of  conscionsness  is 
preferable  to  a  rash  one ;  or,  to  speak  more  definitely — ^that 
a  conscionsness  of  likeness  or  difference  which  sarvives 
critical  examination  mnst  be  accepted  in  place  of  one  that 
does  not  Borvive— the  very  survival  being  itself  the  accepts 
•nee. 

And  here  we  get  to  the  bottom  of  the  matter.    Thfl 
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pennaaeQce  of  &  conscioiisness  of  likenees  »  difierenoe, 
JB  oar  ultimate  warronb  for  aasertmg  the  ezistence  of  like- 
ness or  difference ;  and,  in  &otj  we  mean  b^  the  ezistence  of 
likeness  or  difference,  nothing  more  than  the  permanent  con- 
sciousness of  it.  To  say  that  a  giren  congroit;  or  incon- 
gruity exiats,  is  simply  our  way  of  saying  that  ire  innuiab^ 
have  a  consciousnesa  of  it  along  with  a  conscionsnsas  of  the 
compared  things.  We  kiuftr  nothing  more  of  ezistenoe  than 
K  continued  manifestation. 

§  42 .  Bat  Philosophy  requires  for  its  datum  some  substan- 
tive  proposition.  To  recognise  as  unquestionable  a  certain 
fundamental  process  of  thonghtj  is  not  enough ;  we  most 
recognize  as  nsqaeetionable  some  fundamental  product  of 
thought,  reached  by  this  process.  If  Philosophy  is  oom- 
pletely-nnified  knowledge — if  the  unification  of  knowledge 
is  to  be  effected  only  by  showing  that  some  oltimate  propo- 
sition tnclades  and  consolidatea  all  the  results  of  experience ; 
then,  clearly,  this  ultimate  proposition  which  has  to  be 
proved  congruous  with  all  others,  most  express  a  piece  of 
knowledge,  and  not  the  validity  of  an  act  of  knowing. 
Having  assumed  the  trustworthiness  of  conscionsness,  we 
have  also  to  assume  as  tmstworthy  some  deliverance  of  con> 


What  must  this  be  f  Must  it  not  be  one  affirming  the 
widest  uid  most  profound  distinction  whicb  things  present  ? 
Must  it  not  be  a  statement  of  congruities  and  incongruities 
more  general  than  any  oUier  T  An  ultimate  principle  that 
is  to  unify  all  experience,  must  be  oo-eztensive  with  all  ex- 
perience—cannot be  concerned  with  experience  of  one  order 
or  several  orders,  but  must  be  concerned  with  nnivcrsal  ex- 
perience. That  which  Philosophy  takes  as  its  datnm,  must 
be  an  assertion  of  some  likeness  and  difference  to  which 
all  other  likenesses  and  differences  are  secondary.  If  know- 
ing is  classifying,  or  grouping  the  like  and  separating  the 
onlike;   and  if  the  unification  of  knowledge  proceeds  by 
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■nscgiQ^  &s  smaller  olasses  of  like  experiences  witbin  the 
larger,  and  these  trithin  the  still  larger ;  then,  the  proposi- 
tion by  which  knowledge  is  nnified,  most  be  one  epeci^ring 
the  antithesis  between  two  nltimate  classes  of  experiences,  in 
which  aU  others  merge. 

Let  US  now  consider  what  these  classes  are.  Id  drawing 
the  distinction  between  them,  we  cannot  avoid  oaing  words 
that  have  indirect  implicationB  wider  than  their  direct  mean- 
ings—we cannot  avoid  aroosing  thoughts  that  imply  the 
very  distinction  which  it  is  the  object  of  the  analysis  to 
establish.  Keeping  this  &ct  in  mind,  we  can  do  no  more 
than  ignore  ihe  connotations  of  the  words,  and  attend  only 
to  the  things  they  avowedly  denote. 

^  43.  Setting  ont  &om  the  conclosion  lately  reached, 
that  all  things  known  to  ns  are  manifestations  of  the  Un- 
knowable ;  and  sappi-Lssing,  so  fitr  as  we  may,  every  hypo- 
thesiB  respecting  the  something  which  underlies  one  or  other 
order  of  these  manifestations ;  we  find  that  the  manifesta- 
tions, considered  simply  as  such,  are  divisible  into  two  great 
classes,  called  by  some  im^easiona  and  ideas.  The  implica- 
tions of  these  words  are  apt  to  vitiate  the  reasonings  of  those 
who  Qse  the  words ;  and  thongh  it  may  be  possible  to  nse 
them  only  with  reference  to  the  didorential  characteristics 
they  are  meant  to  indicate,  it  is  best  to  avoid  the  risk  of 
making  nnacknowledged  assumptions.  The  term  seruation, 
too,  commonly  used  as  the  equivalent  of  impression,  implies 
certain  psychological  theories — ^tacitly,  if  not  openly,  postu- 
lates a  sensitive  oi^nism  and  something  acting  upon  it} 
and  can  scarcely  be  employed  without  bringing  these  postu- 
lates into  the  thoughts  and  embodying  them  in  the  in- 
ferences. Similarly,  the  phrase  stats  of  cons^nouaness,  as 
signiiying  either  an  impression  or  an  idea,  is  objectionable. 
As  we  cumot  think  of  a  state  without  thinking  of  something 
of  which  it  is  a  state,  and  which  is  capable  of  different 
■tfttes,  there  is  involved   a  foregoDe  conclusion — an  nn* 
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doreloped  system  of  metaphTiooa.  Here,  accopting  tlie  ill* 
evitable  implicatioii  tbat  tlie  manifestatioiia  imply  some- 
thing manifestedj  our  aim  must  be  to  avoid  any  fdrtlier 
implications.  Thongli  we  cannot  exclude  further  implica- 
tions from  our  thoughts,  and  cannot  carry  on  our  argnment 
without  tacit  recognitions  of  them,  we  can  at  any  rate  reiuse 
to  recognize  them  in  the  terms  with  which  we  set  oat.  We 
may  do  this  most  e£Fectually  by  classing  the  manifestations 
as  vivid  and  faijit  respectirely.  Let  as  consider  what  an 
the  seyeral  distinctions  that  exist  between  these. 

And  first  a  few  words  on  this  most  conspicoons  distinction 
which  these  antithetical  names  imply.  Manifestations  that 
occar  nnder  the  conditions  called  those  of  perception  (and 
the  conditions  so  called  we  most  here,  as  mach  as  possible, 
separate  from  all  hypotheses,  and  regard  simply  as  them- 
selrea  a  certain  group  of  matufestationa)  are  ordinarily  far 
.more  distinct  than  those  which  occur  under  the  conditions 
known  aa  those  of  reflection,  or  memoiy,  ot  imagination,  or 
ideation.  These  vivid  manifestations  do,  indeed,  sometimeB 
differ  bat  little  from  the  iaint  ones.  When  nearly  dark  we 
may  be  unable  to  decide  whether  a  certain  manifestation 
belongs  to  the  vivid  order  or  the  faint  ordei^-whether,  aa 
we  say,  we  really  see  something  or  &ncy  we  see  it.  In  like 
manner,  between  a  very  feeble  sound  and  the  imagination  of 
a  sound,  it  is  occasionally  difficult  to  discriminate.  Sat 
these  exceptional  cases  are  extremely  rare  in  comparistm 
with  the  enormous  mass  of  cases  in  which,  from  instant  to 
instant,  the  vivid  manifestations  distinguish  themselves  un- 
mistakeably  from  the  &int.  Conversely,  it  also 

now  and  then  happens  (though  under  conditions  which  we 
significantly  diatingnish  as  abnormal)  that  manifestations  of 
the  &int  order  become  so  strong  as  to  be  mistaken  for  those 
of  the  vivid  order.  Idea,  eights  and  sounds  are  in  the  in- 
sane so  mocb  intensified  as  to  be  classed  with  real  sights 
and  sounds— ideal  and  real  being  here  supposed  to  imply  no 
odier  contrast  than  that  which  wc  are  considering.     Theae 
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ORacB  of  IITafllon,  as  we  call  them,  bear,  however,  bo  email  a 
ratio  to  the  great  mass  of  cases,  that  we  may  safely  neglect 
them,  and  say  that  the  relivtire  faiatness  of  these  manifesta- 
tions of  the  second  order  is  so  marked,  that  we  are  never  in 
doabt  a«  to  their  distinctness  from  those  of  the  first  order. 
Or  if  we  recognize  the  exceptional  occurrence  of  doubt,  the 
recognition  serves  bat  to  introduce  the  significant  fact  that 
we  have  other  means  of  determining  to  which  order  a  parti- 
cular manifestation  belongs,  when  the  test  of  comparative 
vividness  fails  us. 

Manifestations  of  the  vivid  order  precede,  in  our  ezp^- 
ence,  those  of  the  faint  oi'derj  or,  in  the  terms  quoted 
above,  the  idea  is  an  imperfect  and  feeble  repetition  of  the 
original  impression.  To  put  the  facts  in  historical  sequence 
— ^there  is  first  a  presented  manifestation  of  the  vivid  order, 
and  then,  afterwards,  there  may  come  a  represented  manifes- 
tation that  is  like  it  except  in  being  much  less  distinct. 
Besides  the  universal  experience  that  after  having  those 
vivid  maniiestations  which  we  call  particular  places  and 
persons  and  things,  we  can  have  those  &infc  manifestations 
wliich  we  call  recollections  of  the  places,  persons,  and  things, 
bat  cannot  have  these  previously ;  and  besides  the  nniversal 
experience  that  before  tasting  certain  sabstances  and  smell- 
ing certain  perfumes  we  are  without  the  faint  manifestations 
known  as  ideas  of  their  tastes  and  smells ;  we  have  aiso  the 
fact  that  where  certain  orders  of  the  vivid  manifestations 
are  shut  out  (as  the  visible  £ram  the  blind  and  the  audible 
from  the  deaf)  the  corresponding  faint  manifestations 
never  come  into   existence.  It  is   true  that  in 

some  cases  the  faint  manifestations  precede  the  vivid. 
What  we  call  a  conception  of  a  machine  may  presently  he 
followed  by  a  vivid  manifestation  matching  it^-a  so-called 
actual  machine.  But  in  the  first  place  this  occnrrence  of  the 
vivid  manifestation  after  the  faint,  has  no  analogy  with  the 
occurrence  of  the  faint  after  the  vivvl — HJ^  sequence  la  not 
spontaneons  like  that  of  the  idea  after  Uie  impression.    Aod 
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in  tlie  second  place,  thongb  a  faint  manifeatation  of  tius 
kind  may  occur  before  tlie  vivid  one  answering  to  ifc,  yet  its 
component  parts  may  not.  WiUiont  the  foregoing  vivid 
manifestations  of  wheels  and  bars  and  cranks^  the  inventor 
could  have  no  faint  manifestation  of  his  new  machine.  Thus, 
the  ocdurence  of  the  faint  manifestations  is  made  possible 
by  the  previous  occurrence  of  the  vivid.  They  are  distin- 
guished from  one  another  as  independent  and  dependent. 

These  two  orders  of  manifestations  form  concurrent 
series }  or  rather  let  as  call  them,  not  series,  which  implies 
linear  arrangements,  but  heterogeneous  streams  or  pro- 
cessions. These  run  side  by  side;  each  now  broadening 
and  now  narrowing,  each  now  threatening  to  obliterate  its 
neighbonr,  and  now  in  turn  threatened  with  obliteration, 
bnt  neither  ever  qnite  e]K^l^ding  the  other  from  their 
common  chimneL  Let  ns  watch  the  mutual  actions  of  the 
two  currents.  During  what  we  call  our  states  of 

ftctivity,  the  vivid  manifestations  predominate.  We  simul- 
taneously receive  many  and  varied  presentations — a  crowd 
of  visnal  imprcssionSj  sounds  more  or  less  numerous,  resist- 
ances, tastes,  odours,  &o. ;  some  groups  of  them  changing, 
and  others  temporarily  fixed,  bnt  altering  as  we  move ;  and 
when  we  compare  in  its  breadth  and  massiveness  this 
hetorogcneons  combination  of  vivid  manifestations  with  the 
concurrent  ccanbinataon  of  faint  manifestations,  these  last 
sink  into  relative  insignificance.  They  never  wholly  dis- 
appear however.  Always  along  with  the  vivid  manifesta- 
tions, even  in  their  greatest  obtrusiveness,  analysis  discloses 
a  thread  of  thoughts  and  interpretations  constituted  of  tlie 
faint  manifestations.  Or  if  it  be  contended  that  the  occur- 
rence of  s  deafening  explosion  or  au  intense  pain  may  for  a 
moment  exclude  every  idea,  it  must  yet  bo  admitted  that 
such  breach  of  continuity  can  never  be  immediately  knowu 
Ob  occurring;  since  the  act  of  knowing  is  impossible  in 
the  absence  of  ideas.  On  the  olhcr  hand,  aflcr 

cortoia   vivid   manifestations  which  we  coll    the    acta  oi 
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closing  tLe  ejee  and  adjasting  onrselves  bo  aa  to  enfeebla 
tlie  Tivid  manifestatioiiB  of  pressurOj  sonnd,  &c.,  tlie  mani" 
feBtataoQS  of  the  faint  order  become  relatively  predominant. 
The  erer-varying  heterogeneoua  current  of  them,  no  longer 
obscnred  by  the  vivid  current,  grows  more  distinct,  and 
seems  almost  to  exclude  the  vivid  current.  But  while  what 
we  call  consciousnoas  continues,  the  current  of  vivid  mani- 
festations, however  small  the  dimensions  to  -which  it  is 
redaced,  still  continues  ;  pressure  and  touch  do  not  wholly 
disappear.  It  is  only  on  lapsing  into  the  unconsciousness 
termed  sleep,  that  manifestations  of  the  vivid  order  cease 
to  be  distinguishable  as  such,  and  tliosa  of  the  faint  order 
come  to  be  mistaken  for  them.  And  oven  of  this  we  remain 
unaware  till  the  recorrence  of  manifestations  of  the  vivid 
order  on  awaking :  we  can  never  infer  that  manifestations 
of  ^e  vivid  order  have  been  absent,  until  they  are  again 
present ;  and  can  therefore  never  directly  know  them  \o  bo 
absent.  Thus,  of  the  two  concmrenti  compound 

serioB  of  manifestations,  each  preserves  its  continuity. 
As  they  flow  side  by  side,  each  trenches  on  the  other, 
but  there  never  comes  a  moment  at  which  it  can  be  said 
that  the  one  has,  then  and  there,  broken  through  the  other. 
Besides  this  longitudinal  cohesion  there  is  a  lateral  oohe- 
eion,  both  of  the  vivid  to  the  vivid  and  of  tho  faint  to  thn 
faint.  The  components  of  the  vivid  series  are  hound  to- 
gether by  ties  of  co-existence  aa  well  as  by  ties  of  succes- 
sion ;  and  the  components  of  the  faint  series  are  similarly 
bound  together.  Between  the  degrees  of  union  in  tho  two 
cases  there  are,  however,  marked  and  very  significant 
difibrences.     Let  as  observe  them.  Over  an  area 

occupying  part  of  the  so-called  field  of  view,  lights  and 
shades  and  colours  and  outlines  constitute  a  group  to 
which,  as  the  signs  of  an  object,  we  give  a  certain  name; 
and  while  they  continue  present,  these  united  vivid  manifes* 
tations  remain  inseparable.  So,  too,  is  it  with  co-existing 
groups  of  manifestationa :  each  persists  as  a  special  coin< 
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bination ;  and  most  of  tiiem  jveseire  nncIiaD^g  relatioiu 
mth  those  aromid.  Sach  of  ttem  as  do  not — encli  of  thorn 
as  are  capable  of  what  w©  call  independent  moTements^ 
aerertheleas  show  as  a  constant  connexion  between  certain 
of  the  manifestations  they  include,  along  with  a  variable 
connexion  of  others.  And  though  after  certain  vivid  niani< 
festations  known  as  a  change  in  the  conditions  of  percep- 
tion, there  is  a  change  in  the  proportions  among  the  vivid 
manifestations  constituting  any  gronp,  their  cohesion  con- 
tinues— ^we  do  not  socceed  in  detaching  one  or  more  of 
them  from  the  rest.  Turning  to  the  faint  mani- 

festations;  we  see  that  while  there  are  lateral  cohesions 
among  them,  these  are  much  less  extensive,  and  in  most 
cases  are  by  no  means  so  rigorous.  After  closing  my  eyes, 
I  can  represent  an  object  now  standing  in  a  certain  place, 
as  standin'g  in  some  other  place,  or  as  absent.  While  I 
look  «t  a  bine  vase,  I  cannot  separate  the  vivid  manifes- 
tation of  blneness  from  the  vivid  manifestation  of  a  parti- 
cular shape;  but,  in  the  absence  of  these  vivid  manifesta- 
tionSj  I  can  separate  the  faint  manifestation  of  the  shape 
from  the  faint  manifestation  of  bluencsSj  and  replace  the  last 
by  a  faint  manifestation  of  rednosa.  It  is  so  tlu-oughout ; 
the  faint  manifestations  cling  together  to  a  certain  extent, 
but  nevertheless  most  of  them  may  be  re-arranged  with 
facihty.  ^deed  none  of  the  individual  faint  manifestations 
cohere  in  the  same  indissoluble  way  as  do  the  individual 
vivid  manifestations.  Though  along  with  a  faint  manifesta- 
tion of  pressure  there  is  always  some  faint  manifestation  of 
extension,  yet  no  particular  faint  manifestation  of  extension 
is  bound  up  with  a  particular  faint  manifestation  of  pres- 
sure. So  that  whereas  in  the  vivid  order  the  indi- 
vidual manifestations  cohere  indisaolubly,  usually  in  large 
groups,  in  the  faint  order  the  individual  manifestations  none 
of  them  cohere  indissolubly,  and  are  most  of  them  loosely 
aggregated:  the  only  indissoluble  cohesions  among  then 
being  between  certain  of  their  generic  forma. 
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■While  tte  componeHta  of  each  current  cohtje  wiUi  one 
•nother,  they  do  not  cohere  at  all  strongly  with  those  of 
the  otiher  current.  Or,  more  correctly,  we  may  say  that  the 
vivid  cnrront  habitually  flows  on  quite  undisturbed  by  the 
faint  cmrcnt;  and  that  the  faint  currentj  though  often 
largely  detenuined  by  the  vivid,  and  always  to  some  extent 
earried  with  it,  may  yet  maintain  a  substantial  independence, 
letting  the  vivid  current  slide  by.  We  will  glance  at  the 
interactions  of   the    two.  The    snccessiTO    &int 

manifestations  constituting  thought,  &il  to  modify  in  the 
slightest  degree  the  vivid  manifestations  that  present  them- 
selves. Omitting  a  qnite  peculiar  doss  of  excoptiooa,  here- 
after  to  be  dealt  with,  the  vivid  manifestations,  fixed  and 
changing,  are  not  directly  affected  by  the  faint.  Those 
which  I  distinguish  as  components  of  a  landscape,  aa 
snrgings  of  the  sea,  as  whistlings  of  the  wind,  as  move- 
ments of  vehicles  and  people,  are  absolutely  uninfluenced 
by  the  accompanying  i^t  manifestations  which  I  distin- 
guish as  my  ideas.  On  the  other  hand,  the 
current  of  &int  manifestations  is  always  somewhat  per- 
turbed by  the  vivid.  Frequently  it  consists  mainly  of  faint 
manifestations  which  cling  to  the  vivid  ones,  and  are  carried 
with  them  as  they  pass — memories  and  suggestions  as  we 
call  them,  which,  joined  with  the  vivid  manifestations  pro- 
ducing them,  form  almost  the  whole  body  of  the  manifesta- 
tions. At  other  times,  when,  as  we  say,  absorbed  in  , 
thought,  the  disturbance  of  the  &int  current  is  but  super- 
ficial. The  vivid  manifestations  drag  after  them  sncli  ftw 
&int  manifestations  only  as  constitute  recognitions  of  them : 
to  each  impression  adhere  certain  ideas  which  make  up 
the  interpretation  of  it  as  such  or  such.  But  there  mean- 
while flows  on  a  main  stream  of  faint  manifestations  whoUy 
onrelatcd  to  the  vivid  manifestations— what  we  call  a 
reverie,  perhaps,  or  it  may  be  a  process  of  reasoning.  And 
occasionally,  during  the  state  known  as  absence  of  mind, 
this  current  of  laint  manifestations  so  far  predominates  thai 
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Uie  vivid  cmreiit  scarcely  aSects  it  at  all.  Hence, 

these  coQcmreat  series  of  manifestationsj  each  coTierent  with 
itself  loDgitudinaUy  and  laterally,  have  but  a  partial  cohe- 
rence with  one  another.  The  vivid  series  is  quite  onmoved 
by  its  passing  neighbour;  and  though  the  faint  series  is 
always  to  some  extent  moved  by  the  adjacent  vivid  series, 
and  is  often  carried  bodily  along  with  the  vivid  serieB,  it 
may  nevertheless  become  in  great  measure  separate. 

Yet  another  all-important  differential  characteristic  has  to 
be  specified.  The  conditions  under  which  these  respective 
orders  of  manifestations  occur,  are  different}  and  the  con- 
ditions of  occurrence  of  each  order  belong  to  itself.  When- 
ever  the  inunediate  antecedents  of  vivid  manifestations  are 
traceable,  they  prove  to  be  other  vivid  manifestations  j  and 
though  we  cannot  say  that  the  antecedents  of  the  faint 
manifestations  always  lie  wholly  unong  themselves,  yet  the 
essential  ones  lie  wholly  among  themselves.  These  state- 
ments will  need  a  good  deal  of  explanation.  Ob> 
viously,  changes  among  any  of  the  vivid  manifestations  we 
are  contemplating— the  motions  and  sounds  and  alterations 
of  appearance,  in  what  we  call  surrounding  objects — are 
either  changes  that  follow  certain  vivid  manifestations,  or 
changes  of  which  the  antecedents  are  unapparent.  Some  of 
the  vivid  manifestations,  however,  occur  only  under  certain 
conditions  that  seem  to  be  of  another  order.  Those  which 
we  know  as  colours  and  visible  forms  presuppose  open  eyes. 
But  what  is  the  opening  of  the  eyes,  translated  into  the 
terms  we  are  here  using  F  Literally  it  is  an  occurrence  of 
certain  vivid  manifestations.  The  preliminary  idea  of  open- 
ing the  eyes  does,  indeed,  consist  of  faint  manifestations,  but 
tho  act  of  opening  them  consists  of  vivid  manifestations. 
And  tho  like  is  still  more  conspicuously  the  case  with  those 
movements  of  the  eyes  and  the  head  which  are  followed  by 
new  groups  of  vivid  manifestations.  Similarly  with  tho 
antecedents  to  the  vivid  manifestations  which  we  distinguish 
OS  those  of  touch  and  pressure.  All  the  changeable  ones  hava 
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toe  their  conditions  of  occnrrence  certain  vivid  maniiesta* 
tions  wHcli  wo  know  as  sensations  of  mnscnlar  tension.  It 
u  trne  that  the  conditions  to  these  conditions  are  manifesta* 
tions  of  the  faint  order — ^those  ideas  of  muscular  actions 
which  precede  mnscular  actions.  And  we  are  here  intro- 
duced to  a  complication  arising  from  the  fact  that  what  is 
ctdled  the  body,  is  present  to  os  as  a  set  of  vivid  manifesta- 
tions connected  with  the  £unt  manifestations  in  a  special 
way — a  way  snch  that  in  it  alone  certain  vivid  manifeata- 
tions  are  capable  of  being  produced  by  faint  manifestations. 
There  most  be  named,  too,  the  kindred  exception  furnished 
by  the  emotions — an  exception  which,  however,  serves  to 
enforce  the  general  proposition.  For  while  it  is  true  that 
&B  emotions  are  to  be  considered  as  a  certain  kind  of  vivid 
manifestations,  and  are  yet  capable  of  being  produced  by 
the  &int  manifestations  we  call  ideas  j  it  is  also  true'  that 
becanse  the  conditions  to  their  occurrence  thus  exist  among 
the  faint  manifestations,  we  class  them  as  belonging  to  the 
same  general  aggregate  as  the  faint  manifestations — do  not 
class  them  with  such  other  vivid  manifestations  as  colours, 
sounds,  pressures,  smells,  &c.  But  omitting  these  peculiar 
vivid  manifestations  which  wo  know  as  muscular  tensions 
and  emotions,  and  which  we  habitually  class  apart,  we  may 
eay  of  all  the  rest,  that  the  conditions  to  their  exist- 
ence as  vivid  manifestations  are  manifestations  belonging 
to  their  own  class.  In  the  parallel  current  we 

Gnd  &  parallel  truth.  Though  many  manifestations  of  the 
faint  order  are  partly  caused  by  manifestations  of  the  vivid 
order,  which  call  up  memories  as  we  say,  and  suggest  in- 
ferences; yet  these  results  mainly  depend  on  certain  antece* 
dents  belonging  to  the  faint  order.  A  cloud  drifU  across 
the  sun,  and  may  or  may  not  produce  an  eflfect  on  the  cur- 
rent of  ideas ;  the  inference  that  it  is  about  to  rain  may 
arise,  or  there  may  be  a  persistence  in  the  previous  train  of 
thought — a  difference  obviously  determined  by  conditions 
unong  the  thoughts.    Again,  such  power  as  a  vivid  manit 
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festation  has  of  cansing  certoin  faint  manifestatioDB  to  arise, 
depends  on  tlie  pre-exiBtenoe  of  certain  appropriate  faini 
manifestations.  If  I  have  never  heard  a  cnrlew,  the  crjr 
which  an  unseen  one  makes,  foils  to  produce  an  idea  of  the 
bird.  And  we  have  but  to  remember  what  various  trains  of 
reflection  are  aroused  by  the  sanao  eight,  to  see  how  essen- 
tially the  occnrreQce  of  each  &int  majiifestation  depends  oa 
its  relations  to  other  faint  manifestations  that  have  gonn 
before  or  that  co-exist. 

Hero  we  are  introduced,  lastly,  to  one  of  the  most  striMng, 
and  perhaps  the  most  important,  of  the  differences  between 
those  two  orders  of  manifestatioDS — a  difTerence  continuous 
with  that  just  pointed  out,  but  one  which  may  with  advan- 
tage he  separately  insisted  upon.  The  conditions  of  occo^ 
rence  are  not  distinguished  solely  by  the  fact  that  each  set, 
when  identifiable,  belongs  to  its  own  order  of  manifestations) 
but  they  are  further  distinguished  in  a  very  significant  way. 
ManifcstationB  of  the  &int  order  have  traceable  antece- 
dents J  can  be  made  to  occur  by  establishing  their  condi- 
tions of  occurrence ;  and  can  be  suppressed  by  establishing 
other  conditions.  But  manifestations  of  the  vivid  order 
continually  occur  without  previous  presentation  of  their 
antecedents ;  and  in  many  cases  they  persist  or  cease,  onder 
cither  known  or  nuknown  conditions,  in  sndi  way  as  to 
show  that  their  conditions  are  wholly  beyond  control. 
The  impression  distinguished  as  a  flash  of  lightning,  breaks 
across  the  current  of  our  thoughts,  absolutely  withont 
notice.  The  sounds  from  a  band  that  strikes  np  in  the 
street  or  from  a  crash  of  china  in  the  next  room,  are  not 
connected  with  any  of  the  previously-present  manifesta- 
tions, either  of  the  faint  or  of  the  vivid  order.  Often 
these  vivid  manifestations,  arising  unexpectedly,  persist  in 
thrusting  themselves  across  the  current  of  the  faint  ones ; 
which  not  only  cannot  directly  aflect  them,  but  cannot 
tivcn  indirectly  aSect  them.  A  wotmd  produced  by  a 
violent  blow  &om  behind,  is  a  vivid  manifestation  the  ooa> 
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ditiona  of  occarrence  of  wUch  were  neitlier  amoDg  tlie  taint 
nor  among  tlie  Tivid  mamfeBtations ;  and  tho  conditionB  to 
l^e  persistence  of  wliich  are  bound  np  witli  the  vivid  mani- 
festations in  some  nnmanifestcd  way.  So  tliat  whereas  in 
{he  faint  order,  tlie  conditions  of  occurrence  are  always 
among  tlie  pre-existing  or  co-existing  manifestations!  in 
the  vivid  order,  the  conditions  of  occurrence  are  often  not 
present. 

Thus  we  find  manj  salient  characters  in  which  manifesta- 
tions of  the  one  order  are  like  one  another,  and  unlike  those 
of  the  other  order.  Let  us  briefly  re-ennmerate  these  salient 
characters.  Manifestations  of  the  one  order  are  vivid  and 
those  of  the  other  are  faint.  Those  of  the  one  order  are 
originals,  while  those  of  the  other  order  are  copies.  The 
first  form  with  one  another  a  scrica,  or  heterogeneoos  currcntj 
that  is  never  broken;  and  the  second  also  form  with  one 
another  a  parallel  series  or  current  that  is  never  broken :  or,  to 
speak  strictly,  no  breakage  of  either  is  ever  directly  known. 
Those  of  the  first  order  cohere  with  one  another,  not  only 
longitudinally  but  also  transversely ;  as  do  also  those  of  tho 
second  order  vrith  one  another.  Between  manifcstattuus  of 
tho  first  order  the  cohesions,  both  longitudinal  and  trans- 
verse, arc  indissoluble ;  but  between  manifestations  of  tho 
second  order,  these  cohesions  are  most  of  them  dissoluble 
with  ease.  While  tho  members  of  each  scries  or  current  are 
BO  coherent  with  one  another  that  the  current  cannot  be 
broken,  the  two  currents,  running  side  by  side  as  they  do, 
have  but  littla  coherence— the  great  body  of  the  vivid 
current  is  absolutely  nnmodifiable  hy  the  faint,  and  the  faint 
may  become  almost  separate  from  tho  vivid.  The  conditions 
under  which  manifestations  of  either  order  occur,  themselves 
belong  to  that  order ;  but  whereas  in  the  faint  order,  the 
conditions  are  always  present,  in  the  vivid  order  the  condi- 
tions are  oflen  not  present,  but  lie  somewhere  outside  of  the 
scries.  Seven  separate  characters,  then,  mark  oS  these  two 
orders  of  manifestations  from  one  another. 
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5  44.  What  ia  tlie  meaning  of  this  f  The  foregoiiig 
analysis  was  commenced  in  tho  belief  that  the  proposition 
postulated  by  Fliilosopby,  must  affirm  some  ultimate  classes 
of  likenesses  and  nnlikenessea,  in  which  all  other  classes 
merge ;  and  here  wo  have  found  that  all  manifestations  of 
the  Unknowable  are  divisible  into  two  such  classes.  What 
is  the  division  equivalent  to  7 

Obviously  it  corresponds  to  tho  division  between  object 
and  subject.  This  profoundest  of  distinctions  among  tho 
manifestations  of  tho  Unknowable,  we  recognize  by  grouping 
them  into  self  and  not-self.  These  faint  manifestations, 
furming  a  continuous  whole  differing  irom  tho  other  in  tho 
quantity,  quahty,  cohesion,  and  conditions  of  existence  of 
its  parts,  wo  call  tho  cijo ;  and  these  vivid  manifestations, 
indissolnbly  bound  together  in  relatively- immense  masses, 
and  having  indcpendciit  conditions  of  existence,  we  call  the 
non-eijo.  Or  rather,  more  truly — each  order  of  manifesta- 
tions carries  with  it  the  irresistible  implication  of  somo 
power  that  manifests  itself  j  and  by  the  words  ego  and  non- 
ego  respectively,  wo  mean  the  power  that  manifests  itself  in 
the  iaint  forms,  and  the  power  that  manifests  itself  in  the 
vivid  forms. 

As  wo  here  see,  these  consolidated  conceptions  thus  anti- 
thetically named,  do  not  originate  in  some  inscrutable  wav ; 
but  they  have  for  their  explanation  the  ultimate  law  of 
thought  that  is  beyond  appeal.  The  persistent  conscious- 
ness of  hkcness  or  difference,  is  one  which,  by  its  very  per- 
sistence, makes  itself  accepted  j  and  one  which  tronscenuB 
scepticism,  since  without  it  even  doubt  becomes  impossible. 
,  And  the  primordial  division  of  self  from  not-self,  is  a  cumn- 
lative  result  of  persistent  coDsciousnesses  of  likenesses  and 
differences  among  manifestations.  Indeed,  thought  exists 
only  through  that  kind  of  act  which  leads  us,  from  moment 
to  moment,  to  refer  certain  manifestations  to  the  one  dass 
with  which  they  have  bo  many  common  attributes,  and 
others  to  the  other  class  with  which  they  hare  conuooa 
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attributes  equally  numerona.  And  tlie  myriad-fold  repe& 
tion  of  these  clasBiDgs,  bringing  aboat  the  myriud>fold  asso. 
ciataons  of  each  manifestation  with  those  of  its  own  clasff, 
brings  about  Uub  union  among  the  members  of  each  class, 
and  this  disunion  of  the  two  classes. 

Strictly  speaking,  this  segregation  of  the  manifestationa 
and  coalescence  of  them  into  two  distinct  wholes,  is  in 
grvat  part  spontaneous,  and  precedes  all  deliberate  judg« 
Jientfi;  though  it  is  endorsed  by  such  judgments  when  they 
come  to  be  made.  For  the  manifestations  of  each  order 
have  not  simply  that  kind  of  union  implied  by  grouping 
them  as  individual  objects  of  the  same  class;  but,  as  we 
have  seen,  thoy  haro  the  much  more  intimate  union  implied 
by  actual  cohesion.  ^Hiis  cobeBive  onion  exhibits  itself 
before  any  conacions  acts  of  classing  take  placo.  So  that,  in 
tT^th,  these  two  contrasted  orders  of  manifestations  are 
substantially  self- separated  and  self-cons  oUdftted.  The 
members  of  each,  by  clinging  to  one  another  and  parting 
from  their  opposites,  themselves  fonn  theae  united  wholes 
constituting  object  and  subject.  It  is  this  self-union  which 
gives  to  these  wholes  formed  of  them,  their  individualities 
as  wholes,  and  that  separateness  from  eacb  other  which 
transcends  judgment;  and  judgment  merely  aids  the  pro- 
determined  segregation  by  assigning  to  thoir  respective 
classes,  such  manifestations  as  have  not  distinctly  united 
themselves  with  tbe  rest  of  their  kind. 

One  further  perpetually-repeated  act  of  judgment  there  is, 
indeed,  which  strengthens  this  fundamental  antithesis,  and 
gives  a  vast  extension  to  one  term  of  it.  We  continually 
learn  that  while  the  conditions  of  occurrence  of  faint  mani- 
&stations  are  always  to  be  found,  the  conditions  of,  oc- 
currence of  vivid  manifestations  are  often  not  to  be  found. 
We  also  continually  learn  that  vivid  manifestations  which 
Dave  no  perceivable  antecedents  among  the  vivid  manifesta- 
tions, are  like  certain  preceding  ones  which  had  perceivable 
tctecedents  among  the  vivid  manifestations.     Joining  tboM 
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two  experiences  togetlter,  there  results  tliG  irresistible  con* 
caption  that  eome  vivid  mBJufestatioiiB  have  conditioiis  of 
occurrence  existing  out  of  the  current  of  vivid  manifesta- 
tions— existing  w  potential  vivid  manifestations  capable  of 
becoming  actual.  And  80  we  are  made  vaguely  conscious 
of  an  indcfinitely-extended  region  of  power  or  being,  not 
merely  separate  irom  the  current  of  faint  manifestations 
coDstitating  the  ego,  bat  lying  beyond  the  current  of  vivid 
manifestations  constituting  the  immediately-present  portion 
of  the  non^go, 

§  45.  In  a  very  imperfect  way^  passing  over  objections 
and  omitting  needful  explanations,  I  have  thus,  in  the 
□arrow  space  that  could  properly  be  devoted  to  it,  indicated 
the  essential  nature  and  jostification  of  that  primordial  pro- 
position which  Philosophy  requires  as  a  datum.  I  might, 
indeed,  safely  have  assumed  this  ultimate  truth  j  which 
Common  Sense  asserts,  which  every  step  in  Science  takes  for 
granted,  and  which  no  metaphysician  ever  for  a  moment 
succeeded  in  expelling  from  consciousness.  Setting  out 
with  the  postulate  that  the  manifestations  of  the  Unknowable 
&11  into  the  two  separate  aggregates  constituting  the  world 
of  consciousness  and  the  world  beyond  consciousness,  I  might 
have  let  the  justification  of  this  postulate  depend  on  its 
subsequently-proved  congmity  with  every  result  of  experi- 
ence, direct  and  indirect.  But  as  all  that  follows  proceeds 
upon  this  postulate,  it  seemed  desirable  briefly  to  indicate 
its  warrant,  with  the  view  of  shutting  out  criticisms  that 
might  else  be  made.  It  seemed  desirable  to  show  that  this 
fundamental  cognition  is  neither,  as  the  idealist  asserts,  an 
1  illusion,  nor  as  the  sceptic  thinks,  of  doubtful  worth,  nor  as  ia 
held  by  the  natural  realist,  an  inexplicable  intuition ;  but 
that  it  is  a  legitimate  deUverance  of  consciousness  elaborat- 
ing its  materials  after  the  laws  of  its  normal  action.  "While, 
in  order  of  time,  the  establishment  of  this  distinction  precedes 
■U  reasoning ;   and   while,   mnning  through  onr   mental 
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Btructnre  aa  it  does,  we  are  debarred  from  reasoning  nhont 
it  without  taking  for  granted  its  existencB ;  analysis  never- 
theless  enables  us  to  jnatif;  the  assertion  of  its  existence,  by 
ehowing  that  it  is  also  the  outcome  of  a  classification  based 
on  acciunalated  likenesses  and  accumulated  differences.  In 
other  words — Seasoning,  which  is  itself  but  a  formation  of 
cohesions  among  manifestations,  here  strengthens,  by  tlie 
cohesions  it  forms,  the  cohesions  which  it  finds  already 
existing. 

So  mnch,  then,  for  the  data  of  Philosophy,  b  common 
with  Religion,  Philosophy  assumes  the  primordial  wnpliea- 
Uon  of  conscionsnesB,  which,  as  we  saw  in  the  last  part,  has 
the  deepest  Of  all  foundations.  It  assumes  the  validity  of  a 
certain  primordial  process  of  consciousness,  without  which 
inference  is  impossible,  and  without  which  there  cannot 
eren  be  either  affirmation  or  denial.  And  it  assumes  the 
validity  of  a  certain  primordial  product  of  conscionsueRS, 
which  though  it  originates  in  an  eai'licr  process,  is  also,  in 
one  sense,  a  product  of  this  process,  since  by  this  process 
it  is  tested  and  stamped  as  genuine.  In  brief,  our  postu- 
lates are : — an  Unknowable  Power;  the  existence  of  know- 
able  likenesses  and  differences  among  the  manifestations  oi 
that  Power;  and  a  resulting  segregation  of  the  manifes- 
tations into  those  of  subject  and  object. 

Before  proceeding  with  the  substantial  business  of  Philo- 
sophy— the  complete  unification  of  the  knowledge  partially 
unified  by  Science,  a  further  preliminary  is  needed.  The 
manifestations  of  the  Unknowable,  separated  into  the  two 
divisions  of  self  and  not-self,  are  re-divisible  into  certain 
most  general  forms,  the  reality  of  which  Science,  as  well  OB 
Common  Sense,  from  moment  to  moment  assumes.  In  the 
chapter  on  "  Ultimate  Scientific  Ideas,"  it  was  shown  that 
we  know  nothing  of  these  forms,  considered  in  themselves. 
As,  nevertheless,  we  must  continue  to  use  the  words  siguifj. 
fng  them,  it  is  needful  to  say  what  interpretations  are  io  bo 
pot  OD  these  words. 
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g  46.  That  scoptical  state  of  mind  which  tho  criticisma  of 
Philosophy  usually  produce,  is,  in  great  measure,  caoaed  by 
the  mlainterprctatioQ  of  vorda.  A  sense  of  unirersal  illiisioii 
ordinarily  follows  the  reading  of  metaphysicn  ;  and  is  strong 
in  proportion  oa  the  argument  has  appeared  conclusive.  This 
sense  of  universal  illusion  would  probably  never  have  arisen, 
had  the  terms  used  been  always  rightly  construed.  Unfor- 
tunately, these  terms  have  by  association  acquired  meanings 
that  are  quite  different  from  those  given  to  them  in  philoso- 
phical discussions ;  and  the  ordinary  meanings  being  un- 
avoidably suggested,  there  results  more  or  less  of  that  dream- 
like idealism  which  is  so  incongruous  with  our  instinctive 
convictions.  The  word  phenomenon  and  its  equivalent  word 
c^ipearance,  are  in  great  part  to  blame  for  this.  In  ordinary 
speech,  these  are  uniformly  employed  in  reference  to  visual 
perceptions.  Habit,  almost,  if  not  quite,  disables  us  from 
thinking  of  af^earance  except  as  something  seen ;  and  though 
phenomenon  has  a  more  generalized  meaning,  yet  we  can> 
not  rid  it  of  associations  with  appearance,  which  is  its  verbal 
equivalent.  When,  therefore.  Philosophy  proves  that  our 
knowledge  of  the  external  world  can  be  but  phenomenal — 
when  it  concludes  that  the  things  of  which  we  are  conscious 
are  appearances ;  it  inevitably  arouses  in  us  the  notion  of  an 
dlusivenees  like  that  to  which  our  visual  perceptions  arc  so 
liable  in  comparison  with  our  tactual  perc^tions.    Good  pia 
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tores  ahow  us  that  the  aspects  of  things  maj*  be  veiy  nearly 
Bimuhitcd  by  colours  on  canvass.  The  looking-glass  still  more 
distinctly  proves  how  deceptive  is  sight  when  onverified  by 
touch.  And  the  frequent  cases  in  which  we  misinterpret  the 
impressionB  made  on  our  eyes,  and  think  we  see  something 
which  we  do  not  see,  farther  shake  our  faith  in  vision.  So 
ihat  the  implication  of  uncertainty  has  infected  the  very  word 
ajipearaiKe,  Hence,  Philosophy,  by  giving  it  an  extended 
meaning,  leads  us  to  think  of  all  our  senses  as  deceiving  us  in 
the  same  way  that  the  eyes  do ;  asd  so  makes  us  feel  ourselves 
floating  in  a  world  of  phantasms.  Ilad  phenomenon  and  ap- 
pearance no  such  misleading  associations,  little,  if  any,  of  this 
mental  confusion  would  result.  Or  did  we  in  place  of  them 
use  the  term  e^ect,  which  is  equally  applicable  to  all  impres- 
sions produced  on  consciousness  through  any  of  the  senses, 
and  which  carries  with  it  in  thought  the  necessary  correla- 
tive cause,  with  which  it  is  equally  real,  we  should  be  ia  little 
danger  of  falling  into  the  insanities  of  idealism. 

Such  danger  as  there  might  still  remain,  would  disappear 
on  making  a  further  verbal  correction.  At  present,  the  con- 
fusion resulting  from  the  above  misinterpretation,  is  made 
greater  by  an  antithetical  misinterpretation.  We  increase 
the  seeming  unreality  of  that  phenomenal  existence  which 
we  can  alone  know,  by  contrasting  it  with  a  noumenal  exist- 
ence which  we  imagine  would,  if  we  could  know  it,  be  more 
truly  real  to  us.  But  we  delude  ourselves  with  a  verbal  fic- 
tion. What  is  the  meaning  of  the  word  real  f  This 
is  the  question  which  underlies  every  metaphysical  inquiry ; 
and  the  neglect  of  it  is  the  remaining  cause  of  the  chrouio 
antagonisms  of  metaphysicians.  In  the  interpretation  put  on 
the  word  real,  the  discussions  of  philosophy  retain  one  ele- 
ment of  the  vulgar  conception  of  things,  while  they  reject  all 
its  other  elements;  and  create  confusion  by  tlio  Inconsistency. 
The  peasant,  on  -contemplating  an  object,  does  not  regard 
(bat  which  he  contemplates  as  something  in  himself,  but  be- 
lieves the  thing  of  which  he  is  conscious  to  he  the  ezteroa* 
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object — imagines  tli&t  hia  conscionanesa  extesda  to  tho  very 
place  wheT4  the  object  lies :  to  him  the  appearance  and  the 
reality  are  one  and  the  same  thing.  The  metaphysician, 
however,  is  convinced  that  consciousneas  cannot  embrace  the 
reality,  bat  only  the  appearance  of  it ;  and  so  he  transfers  tUo 
appearance  into  consciousness  and  loaves  the  reality  ontside. 
This  reality  left  outside  of  consciousness,  he  oontlnaes  to 
think  of  much  in  the  same  way  as  the  ignorant  man  thinks 
of  the  appearance.  Though  the  reality  is  asserted  t«  be  out 
of  consciousnees,  yet  the  realness  ascribed  to  it  is  constantly 
spoken  of  as  though  it  were  a  knowledge  possessed  apart  from 
consciousness.  It  seems  to  be  forgotten  that  the  conception  of 
reality  can  be  nothing  more  than  some  mode  of  consciousness; 
and  that  the  question  to  be  considered  is — ^What  is  the  rela- 
tion between  this  mode  and  other  modes  ? 

By  reality  we  mean  permtenee  in  consciousness:  a  per- 
sistence that  is  either  unconditional,  as  our  consciousnees  of 
space,  or  that  is  conditional,  as  our  consciousness  of  a  body 
while  grasping  it.  The  real,  as  wo  conceive  it,  is  distinguisbed 
solely  by  tiie  test  of  persistence ;  for  by  this  test  we  separate 
it  from  what  we  call  the  unreal.  Between  a  person  standing 
before  us,  and  the  idea  of  such  a  person,  we  discriminate  by 
our  ability  to  expel  the  idea  from  consciousness,  and  our  in- 
ability, while  looking  at  him,  to  expel  the  person  from  con- 
sciousness. And  when  in  doubt  as  to  the  validity  or  illuaive- 
ness  of  some  impression  made  upon  us  in  the  dusk,  we  settle 
the  matter  by  observing  whether  the  impression  persists  on 
closer  observation ;  and  we  predicate  reality  if  the  persistence 
IS  complete.  How  truly  persistence  is  what  we  mean 

by  reality,  is  shown  in  the  fact  that  when,  after  criticism  has 
proved  that  the  real  as  we  are  conscious  of  it  is  not  the  ob- 
jectively real,  the  indefinite  notion  which  we  form  of  the  ob- 
jectively real,  is  of  something  which  peraista  absolutely,  under 
all  changes  of  mode,  form,  or  appearance,  And  the  fact  that 
we  cannot  form  even  an  indefinite  notion  of  the  absolutely 
real,  except  as  the  absolutely  persistent,  clearly  implies  that 
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persistence  is  our  ultimate  test  of  the  real  as  present  to  con- 
flcionsness. 

Reality  then,  as  we  think  it,  being  nothing  more  than 
persistence  in  conacionsncss,  the  result  most  be  the  same  to 
OS  whether  that  which  we  perceive  be  the  Unknowable 
itselfj  or  an  effect  invariably  wronght  on  as  by  the  Unknow- 
able. If,  under  constant  conditions  furnished  by  our  cod- 
stitutiona,  some  Power  of  which  the  nature  is  beyond 
conception,  always  prodacca  some  mode  of  conscioosness— 
if  this  mode  of  consciousness  is  as  persistent  as  wonld  be 
this  Power  were  it  in  consciousness ;  the  reality  will  be  to 
conscionsness  as  complete  in  the  one  case  as  in  the  other. 
Were  Unconditioned  Being  itself  present  in  thought,  it 
could  but  be  persistent;  and  if,  instead,  there  ia  present 
Being  conditioned  by  the  forms  of  thought,  bub  no  less 
persistent,  it  must  be  to  us  no  less  real. 

Hence  there  may  be  drawn  these  concluBions : — First,  that 
wo  have  on  indefinite  consciousneBs  of  an  absolute  reality 
transcending  relations,  which  is  produced  by  the  absolute 
persistence  in  us  of  something  which  survives  all  changes  of 
relation.  Second,  that  we  have  a  definite  consciousness  of 
relative  reality,  which  unceasingly  persists  in  us  under  one 
or  other  of  its  forms,  and  under  each  form  so  long  as  the  con- 
ditions of  presentation  are  fulfilled ;  and  that  the  relative 
reality,  being  thus  continuously  persistent  in  us,  is  as  real  to 
us  as  would  be  the  absolute  reality  could  it  be  immediately 
known.  Third,  that  thought  being  possible  only  under  relu- 
tion,  the  relative  reality  can  be  conceived  as  such  only  in  con- 
nexion witli  an  absolute  reality ;  and  the  connexion  between 
the  two  being  absolntely  persistent  in  our  consciousneae,  is 
real  in  the  same  sense  as  the  terms  it  unites  are  real. 

Thus  then  w«  may  resume,  with  entire  confidence,  those 
realistic  oonceptions  which  philosophy  at  first  sight  seems  to 
dissipate.  Though  reality  under  the  forms  of  our  conscious- 
ness, is  but  a  conditioned  efiect  of  the  absolute  reality,  yei 
this  conditioned  efiect  stending  in  indissoluble  relation  with 
its  unconditioned  cause,  and  being  equally  persistent  with  it 
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00  loDg  as  the  conditions  persist,  is,  to  the  oonBciouBnesB  bii{^ 
plying  those  conditions,  equally  real.  The  persistent  imprea- 
Bt<HiB  being  the  persistent  results  of  a  persistent  cause,  are  for 
practical  purposes  the  some  to  as  as  the  cause  itself ;  and  may 
be  habitually  dealt  mth  as  its  equivalents.  Somewhat  in  the 
same  way  that  our  visual  perceptions,  though  merely  symbols 
found  to  be  the  equivalents  of  tactual  perceptions,  are  yet  so 
identified  with  those  tactual  perceptions  that  we  actually  ap- 
pear to  see  the  solidity  and  hardness  which  we  do  but  infer, 
and  thus  conceive  as  objects  what  are  only  the  signs  of  objects ; 
so,  on  a  higher  stage,  do  we  deal  with  these  relative  realities 
as  though  they  were  absolutes  instead  of  eSects  of  the  abso- 
lute. And  we  may  legitimately  continue  so  to  deal  with  them 
as  long  as  the  conclusions  to  which  they  help  us  are  understood 
as  relative  realities  and  not  absolute  ones. 

This  general  oonclusion  it  now  remains  to  interpret  sped 
fically,  in  iia  application  to  each  of  our  nltimatc  scicntifio 
ideas. 

§  47.  •  We  think  in  rektions.  This  is  truly  the  form  of 
all  thought ;  and  if  there  are  any  other  forms,  they  must  be 
derived  from  this.  We  have  seen  (Chap,  iii.  Part  I.)  that 
the  several  ultimate  modes  of  being  canndt  be  known  or  con- 
ceived as  they  exist  in  themselves  ;  that  is,  out  of  relation  to 
our  consciousness.  We  have  seen,  by  analyzing  the  pro- 
duct of  thought,  {g  23,)  that  it  always  consists  of  reiatiint ; 
and  cannot  include  anything  beyond  the  most  general  of  these. 
On  analyzing  the  process  of  thought,  we  found  that  cogni- 
tion of  the  Absolute  was  impossible,  because  it  presented 
neither  relation,  nor  its  elements — difTereoce  and  likeness. 
Further,  we  found  that  not  only  Intelligence  but  Life  itself, 
consists  in  the  establishment  of  internal  relations  in  corre- 
spondence with  external  relations.     And  lastly,  it  was  shown 

•  For  the  psychological  concImioDa  briefly  set  forth  in  thii  and  tho  three  eec- 
rioM  foUoTTing  it,  the  jnitiaeatira  vill  be  fonnd  in  the  writei*!  PriHeipIn  ^ 
FtveAaiiigf. 
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that  thongh  by  the  relativity  of  onr  thtiught  ire  are  eternally 
debarred  from  knowing  or  conceiving  Absolute  Being ;  yet 
that  tbia  very  relativity  of  oar  thongbt,  neoesaitates  tb&t  vague 
consciousness  of  Absolute  Being  which  no  mental  effort  can 
suppreas.  That  'relation  is  the  universal  form  of  thought,  is 
thoB  a  truth  which  all  kinds  of  demonstration  unite  in 
proving. 

hy  the  trauscendentolists,  certain  other  phenomena  of  con- 
Kuousncea  are  regarded  as  fomu  of  thought.  Preauning 
that  relation  would  be  admitted  by  them  to  be  a  universal 
mental  form,  they  would  class  with  it  two  others  as  also  uni- 
versol.  Were  their  hypothesis  otherwise  tenable  however,  it 
jnust  still  be  rejected  if  such  alleged  further  forms  are  inter- 
pretable  as  generated  by  the  primary  form.  If  we  think  in 
relations,  and  if  relations  have  certain  universal  forms,  it  is 
manifest  that  such  universal  forms  of  relations  will  become 
universal  forms  of  our  consciousness.  And  if  these  further 
univcreal  forms  are  thus  explicable,  it  is  superfiuous,  and 
therefore  unphilosophical,  to  assign  them  an  independent 
origin.  Now  relations  are  of  two  orders — relations 

of  sequence,  and  relatione  of  co-eiifltence ;  of  which  the  one 
is  original  and  the  other  derivative.  The  relation  of  sequence 
is  g;iven  in  every  change  of  oonsciousnees.  The  relation  of 
co-existence,  which  cannot  be  originally  given  in  a  conscious- 
ness of  which  the  states  are  serial,  becomes  distinguished  only 
when  it  is  found  that  certain  relations  of  sequence  have  their 
terms  presented  in  consciousness  in  either  order  with  equal 
fecility;  while  the  others  are  presented  only  in  one  order. 
Relations  of  which  the  terms  are  not  reversible,  become  re- « 
cognized  as  sequences  proper ;  while  relations  of  which  the 
terms  occur  indifferently  in  both  directions,  become  recog- 
nized as  CO- existenqes.  Endless  experiences,  which  from 
moment  to  moment  present  both  orders  of  these  relations, 
render  the  distinction  between  them  perfectly  definite ; 
and  at  the  same  time  generate  an  abstract  conception  of 
each.     The  abstract  of  all  sequeacee  is  Time.     The  abstraot 
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of  all  co-Gxistences  ie  Space.  From  the  fact  that  in  thought. 
Time  ia  inseparable  from  sequence,  and  Space  from  co-exist- 
ence, we  do  not  here  infer  that  Time  and  Space  are  origiiial 
conditions  of  consciousness  under  which  sequences  and  co- 
existences are  known ;  but  we  infer  that  our  conceptions  of 
Time  and  Space  are  generated,  as  other  abstracts  are  gener- 
ftted  &om  other  concretes :  the  only  difference  being,  that 
the  organization  of  experiences  has,  in  these  coses,  been  going 
on  throughont  the  entire  erolntion  of  intelligence. 

This  synthesiB  is  confirmed  by  analysis.  Our  consciouBnesn 
of  Space  ia  a  consciousness  of  co-existent  positions.  Any  lim- 
ited portion  of  space  can  be  conceived  only  by  representing  its 
limits  as  GO>existing  in  certain  rehitive  positions  ;  and  each  of 
its  imagined  boundaries,  be  it  line  or  plane,  can  be  thought  of 
in  no  other  way  than  as  made  up  of  co-existent  positions  in 
close  proximity.  And  since  a  position  is  not  an  entity — since 
the  congeries  of  positions  which  constitute  any  conceived  por> 
tion  of  space,  and  mark  its  bounds,  are  not  sensible  existences ; 
it  follows  that  the  co-existent  positions  which  make  up  our 
consciousness  of  Space,  are  not  co-existences  in  the  full  sense 
of  the  word  (which  implies  realities  aa  their  terms),  but  are  the 
blank  forms  of  co-existences,  lefl  behind  when  the  realities  are 
absent ;  that  is,  are  the  abstracts  of  co-eixistenoes.  The 

experiences  out  of  which,  daring  the  evolution  of  intel- 
UgeDce,  this  abstract  of  all  co-existences  has  been  generated, 
are  experiences  of  individual  positions  as  ascertained  by  touch ; 
and  each  of  such  experiences  involves  the  reeiBtance  of  an  ob- 
ject touched,  and  the  moscular  tension  which  measures  this 
resistance.  Byoonntless  unlike mnscularadjustment«,involving 
unlike  muscular  tensions,  different  resisting  positions  are  dis- 
closed ;  and  those,  as  they  can  be  experienced  in  one  order  as 
readily  as  another,  we  regard  ae  co-existing.  But  since,  un- 
der other  circumstances,  the  same  muscular  adjustments  do 
not  produce  contact  with  resisting  positions,  there  result  the 
same  states  of  consciousness,  minus  the  resistances — blank 
forms  of  co-existence  from  which  the  co-existent  objects  before 
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Bxperienoed  are  absent  Aud  from  a  boilding  up  of  these,  tuo 
daborate  to  be  here  detailed,  results  that  abstract  of  all  rela> 
tioiis  of  co-exiatence  which  we  call  Space.  It  remains 

only  to  point  out,  aa  a  thing  which  we  mudt  not  foi^t,  that 
the  esperieiices  from  which  the  conaciousness  of  Space  arises, 
KTO  experiences  of/oree.  A  certain  correlation  of  the  muscu- 
Ifli  forces  we  ourselves  exercise,  is  the  index  of  each  position 
as  originally  disclosed  to  us ;  and  the  resistance  which  mokes 
ua  aware  of  somethiag  existing  in  that  position,  is  an  equi- 
valent of  the  pressure  we  consciously  exert.  Thus,  experienoes 
of  forces  variously  correlated,  are  those  from  which  our  con- 
asiousnesB  of  Space  is  abstracted. 

That  which  we  know  as  Space  being  thus  shown,  alike  by 
its  genesis  and  definition,  to  be  purely  relative,  what  are  we 
to  say  of  that  which  causes  it  ?  Is  there  an  absolute  Space 
which  relative  Space  in  some  sort  represents  p  Is  Space  in  it- 
self a  form  or  condition  of  absolute  existence,  producing  in 
our  minds  a  corrcf^nding  form  or  condition  of  relative  exist- 
ence P  These  are  unanswerable  questions.  Our  conception 
of  Space  is  produced  by  some  mode  of  the  Unknowable  ;  and 
the  complete  unchangeableness  of  our  conception  of  it  simply 
implies  a  complete  uniformity  in  the  effects  wrought  by  thia 
mode  of  the  Unknowable  upon  us.  But  therefore  to  call  it  a 
necessary  mode  of  the  Unknowable,  is  illegitimate.  All  we 
ciui  assert  is,  that  Space  is  a  relative  reality  ;  that  our  conaci- 
ousness of  this  unchanging  relative  reality  implies  on  absolute 
reality  equally  unchanging  in  so  far  as  we  are  concerned ; 
and  tiat  the  relative  reality  may  be  unhesitatingly  accepted 
in  thought  aa  a  valid  basis  for  our  reasonings ;  which,  when 
rightly  carried  on,  will  bring  Ufl  to  truths  that  have  a  like 
relative  reality — the  only  truths  which  concern  us  or  can 
possibly  bo  known  to  us. 

Cktncoming  Time,  relative  and  absolute,  a  parallel  argu- 
nient  leads  to  parallel  conclusions.  These  are  too  obvious  to 
Deed  specifying  in  detail. 
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j  48.  OuTconceptionof  Matter,reduc«d  to  its  simplest  ahnpe 
U  that  of  co-exiatcnt  poeitioiu  tbat  offer  resistance ;  as  con. 
trastcd  with  our  conception  of  Space,  in  which  the  co-existenl 
positions  offer  no  resistance.  We  think  of  Body  as  bounded 
by  surfaces  that  resist ;  and  as  made  up  throughout  of  parts 
that  resist.  Mentally  abstract  the  co-existent  resistances,  and 
the  consciousness  of  Body  disappears ;  leaving  behind  it  the 
consciousness  of  Space.  And  since  the  group  of  co-existiDg 
resist«nt  positions  constituting  a  portion  of  matter,  is  uniform- 
ly capable  of  giving  us  impressions  of  resistance  in  combina- 
tion with  various  muscular  adjustments,  according  as  we 
'  touch  its  near,  its  remote,  its  right,  or  its  left  side ;  it  results 
that  as  difierent  muscular  adjustments  habitually  indicate  dif- 
ferent co-existences,  we  are  obliged  to  conccivto  every  portion 
of  matt«r  as  containing  more  than  one  resistent  position — that 
is,  as  occupying  Space.  Hence  the  necessity  we  are  under  of 
representing  to  oureelves  the  ultimate  elements  of  Mattel  as 
being  at  once  extended  and  resistent :  this  being  the  univer- 
sal form  of  our  sensible  experiences  of  Matter,  becomes  the 
form  which  our  conception  of  it  cannot  transcend,  however 
minute  the  fragments  which  imaginary  eubdivisions  pro- 
duce. Of  these  two  inseparable  elements,  the  resist- 
ance is  primary,  and  the  extension  secondary.  Occupied  ex- 
tension, or  Body,  being  distinguished  in  consciousness  from 
imocoupied  extension,  or  Space,  by  its  resistance,  this  attribute 
must  clearly  have  precedence  in  the  genesis  of  the  idea.  Such  a 
conclusion  is,  indeed,  oo  obvious  corollary  from  that  at  which 
we  arrived  in  the  foregoing  section.  If,  as  was  there  contend- 
ed, our  consciousness  of  Space  is  a  product  of  accumulated  cx- 
pcriencos,  partly  our  own  but  chiefly  ancestral — if,  as  was 
pointed  out,  the  experiences  from  which  our  consuiousncsa  of 
Space  is  abstracted,  can  be  received  only  through  impressions 
of  resistance  made  upon  the  organism  ;  the  necessary  inference 
is,  that  experiences  of  resistance  being  tlio^  from  which  the 
conception  of  Space  is  generated,  the  resistance-attribute  of 
Matter  must  be  regarded  as  primordial  and  the  spaoe>attributc 
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M  derirativeL  Whence  it  becomes  manifest  that  our 

experience  oi  force,  is  that  out  of  which  the  idea  of  Matter  ie 
built.  Matter  as  opposing  our  muscular  energies,  being  im- 
mediately present  to  conBciousnees  in  terms  of  force ;  and  its 
occupancy  of  Space  being  known  by  an  abstract  of  experiences 
originally  given  in  terms  of  force ;  it  follows  that  forces, 
•tanding  in  certain  correlationB,  form  the  whole  content  of 
oar  idea  of  Matter. 

Such  being  our  cognition  of  the  relative  reality,  what  are 
we  to  say  of  the  absolute  reality  P  We  can  only  say  that  it 
is  some  mode  of  the  Unknowable,  related  to  the  Matter  we 
know,  as  cause  to  effect.  The  rdativity  of  our  cognititm  of 
Matter  la  shown  alike  t^  the  abore  analysia,  and  by  the  con- 
tradictiona  which  are  evolved  when  we  deal  with  the  cogni- 
tion aa  an  absoluto  one  (§  16).  But,  as  we  have  lately  seen, 
though  known  to  us  only  under  relation.  Matter  is  as  real  in 
the  true  sense  of  that  word,  as  it  would  be  coiild  we  know  it 
out  of  relation ;  and  further,  the  relative  reality  which  we 
know  as  Matter,  is  necessarily  represented  to  the  mind  as 
standing  in  a  persistent  or  real  relation  to  the  absolute  real- 
ity. We  may  therefore  deliver  ourselves  over  with- 
out hesitation,  to  those  terms  of  thought  which  experieoce  has 
organized  in  as.  We  need  not  in  our  physical,  chemical, 
or  other  researches,  refrain  &om  dealing  with  Matter  as  made 
up  of  ^tended  and  reeistent  atoms ;  for  this  conception,  ne- 
cessarily resulting  from  our  experiences  of  Matter,  is  not  leas 
legitimate  than  the  conception  of  aggregate  masses  as  extend- 
ed and  resistent.  The  atomic  hypothesis,  as  well  as  the  kindred 
hj'pothesis  of  on  all-pervading  ether  consisting  of  molecules,  ii 
simply  a  necessary  development  of  those  universal  forme  which 
Ihe  actions  of  the  Unknowable  have  wrought  in  us.  The  con- 
clusions logically  worked  out  by  the  aid  of  these  hypotheses,  are 
sure  to  be  in  harmony  with  all  others  which  these  same  forms 
mvolve,  and  will  havea relative  truth  that  is  equally  complete. 

I  19.  The  conception  of  Motion  as  presented  or  represented 
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in  the  dereloped  coasciausnees,  involyes  the  concsptiona  of 
Space,  of  Time,  aod  of  Matter.  A  something  that  morea  ;  s 
Beries  of  positions  occupied  in  euccession ;  and  a  group  of  co- 
exiatent  poeitiona  united  in  thought  with  the  guccesaiye  ones 
— these  ore  the  constitueDts  of  the  idea.  And  since,  as  we 
have  seen,  theee  are  severally  elaborated  from  experiences  of 
force  ae  given  in  certain  ooireUtiona,  it  follows  that  from  a 
further  syntheeia  of  such  experiences,  the  idea  of  Motion  is 
also  elaborated.  A  certain  other  element  in  the  idea,  which 
is  in  truth  ita  fundamental  element,  (namely,  the  necessity 
which  the  moving  body  is  under  to  go  on  changing  its  posi- 
tion), results  immediately  firom  the  earliest  experiences  enforce. 
Movements  of  different  parts  of  the  organism  in  relation  to 
each  other,  are  the  first  presented  in  consciousness.  These, 
produced  by  the  action  of  the  muscles,  necessitate  reactions 
upon  consciousness  in  the  shape  of  sensations  of  muscular  ten 
sion.  Consequently,  each  stretching-out  or  drawing-in  of  a 
limb,  is  originally  known  as  a  series  of  muscular  tensions, 
varying  in  intensity  as  the  position  of  the  limb  changes.  And 
thia  rudimentary  consciousness  of  Motion,  consisting  of  serial 
impressions  of  force,  becomes  inseparably  united  with  the 
consciousness  of  Space  and  Time  aa  fast  aa  these  are  abstract- 
ed frara  farther  impressions  of  force.  Or  raUier,  out  of  this 
primitive  conception  of  Motion,  the  adult  conception  c^  it  it 
developed  simultaneously  with  the  development  of  the  con- 
ceptions of  Space  and  Time  i  all  three  being  evolved  frton  the 
more  multiplied  and  varied  impressions  of  muscular  tension 
and  objective  resistance.  Motion,  as  we  know  it,  is  thus  trace- 
able, in  common  with  the  other  ultimate  scientific  ideas,  to  ex- 
^  periences  of  force. 

That  thia  relative  reality  answers  to  aorae  absolute  reality, 
it  is  needful  only  for  form's  sake  to  assert.  What  has  been 
said  above,  respecting  the  Unknown  Cause  which  produces  in 
OB  the  effecta  called  Matter,  Space,  and  .Time,  will  apply,  vm 
limply  changing  the  terms,  to  Motion. 
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)  60.  We  como  down  then  finally  to  Force,  as  the  ultimate 
of  ultimateB.  Though  Space,  Time,  Matter,  and  Motion,  are 
apparently  all  necessary  data  of  intelligence,  yet  a  paychdogi- 
oal  analysis  (here  indicated  only  in  rude  outline)  shows  us 
that  theae  are  either  built  up  of,  or  abstracted  from,  ezperi- 
sncG6  of  Force.  Matter  and  Motion,  as  we  Itnow  them,  are 
differently  conditioned  manifestations  of  Force.  Space  and 
rime,  as  we  know  them,  are  diRclosed  along  with  these  differ- 
ent manifeetations  of  Foroe  as  the  conditions  under  which 
diey  are  presented.  Matter  and  Motion  are  oonoretes  built 
np  from  the  contcnta  of  varioua  mental  relations ;  while  Space 
and  Time  are  abstracts  of  the  Jbrms  of  these  various  rela- 
tions. Deeper  down  than  these,  however,  are  the  primordial 
experiences  of  Force,  which,  as  bccurring  in  consciousness 
in  different  combinations,  supply  at  once  the  materials 
whence  the  forms  of  relations  are  generalized,  and  the  re- 
lated objects  built  np.  A-  single  impression  of  force  is 
manifestiy  receivable  by  a  sentient  being  devoid  of  mental 
forms :  grant  but  sensibility,  with  no  established  power  of 
thought,  and  a  force  producing  some  nervous  change,  will 
still  be  presentable  at  the  supposed  seat  of  sensation.  Though 
no  single  impression  of  force  ao  received,  could  itself  produce 
oonsciouanras  (which  implies  relations  between  different  states), 
yet  a  multiplication  of  such  imprcsaions,  differing  in  kind 
and  degree,  would  give  the  materials  for  the  establish- 
ment of  relations,  that  is,  of  thought.  And  if  such  rela- 
tions differed  in  their  forms  as  well  aa  in  their  contents, 
the  impressions  of  such  forms  would  be  organized  simultane- 
ously with  the  impres^ns  they  contained.  Thus  all  other 
modes  of  consciousness  are  derivable  from  experiences  of 
Force ;  but  experiences  of  Force  are  not  derivable  from  any- 
tliing  else.  Indeed,  it  needs  hut  to  remember  that  conscious- 
ness consists  of  changes,  to  see  that  the  ultimate  datum  of  con* 
Bciousness  must  be  that  of  which  change. is  the  manifestation ; 
tud  that  thus  the  foroe  by  which  we  oursolvea  produce  change*, 
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and  which  aerres  to  symbolize  the  cauaa  of  changes  in  gcaen], 
is  thfl  final  disclosure  of  analysis. 

It  is  a  truism  to  say  that  the  nature  of  this  un  decomposable 
element  of  our  knowledge  is  inscrutable.  If,  to  use  an  algebraic 
illustration,  we  represent  Matter,  Motion,  and  Force,  by  the 
symbols  x,  y,  and  z  ;  then,  we  may  ascertain  the  valuss  of  x 
tad  y  in  terms  of  s  /  but  the  value  of  z  can  never  be  found ;  a 
is  &e  unknown  quantity  which  must  for  ever  remain  unknown ; 
for  the  obvious  reason  that  there  is  nothing  in  which  its  value 
can  be  expressed.  It  is  vrithin  the  possiblfl  reach  of  our  in- 
telligence to  go  on  simplifying  the  equations  of  all  phenomena, 
until  tho  complex  symbols  which  formulate  them  are  reduced 
to  certain  ianctions  of  ibis  ultimate  symbol ;  but  when  we 
have  done  this,  we  have  reached  that  limit  which  eternally 
divides  science  from  nescience. 

That  this  undecomposahle  mode  of  consciousness  into 
which  all  other  modee  may  be  decomposed,  cannot  he  itedf 
the  Power  manifested  to  us  through  phenomena,  has  been 
already  proved  {%  18).  We  saw  that  to  a«8ume  an  identity 
of  nature  between  the  cause  of  changes  as  it  absolutely  exists, 
and  that  cause  of  change  of  which  we  are  coDScioaB  in  oqj  own 
muscular  efforts,  betrays  us  into  alternative  impossibilities  of 
thought.  Force,  as  we  know  it,  can  be  regarded  only  as  a 
certain  conditioned  effect  of  the  Unconditioned  Cause— as  the 
relative  reality  indicating  to  us  an  Absolute  Reality  by  which 
it  is  immediately  produced.  And  here,  indeed,  we  see  even 
more  clearly  than  before,  how  inevitaUe  is  that  transfigured 
realism  to  which  sceptical  criticism  finally  brings  us  round. 
Getting  rid  of  all  complications,  and  contemplating  pure 
Force,  we  are  irresistibly  compelled  by  the  relativity  of  our 
thought,  te  vaguely  conceive  some  unknown  force  as  the 
BorrelatdTe  of  the  known  force.  Konmenon  and  phenome- 
non ore  here  presented  in  their  primordial  relation  as 
two  sides  of  the  same  change,  of  which  we  are  obliged 
to  regard  the  last  as  no  lets  real  than  the  firsts 
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{  51.  In  closing  this  exposition  of  the  derivatiTO  data 
needed  by  Philosophy  as  the  nnifier  of  Science,  we  may 
properly  glance  at  their  relations  to  the  primordial  data,  set 
forth  in  the  last  chapter. 

An  Unknown  Cause  of  the  known  effects  which  we  oaU 
phenomena,  likenesses  and  differences  among  these  koowa 
effects,  and  a  segregation  of  the  effects  into  subject  and 
object — ^these  are  the  postulates  without  which  we  cannot 
think.  Within  each  of  the  segregated  masses  of  manifesta- 
tions, there  are  likenesses  and  differences  InTolving  se- 
condary segregations,  which  hare  also  become  indispensable 
postulates.  The  vivid  manifestations  constituting  the  non- 
ego  do  not  simply  cohere,  bat  their  cohesions  have  certain 
invariable  modes;  and  among  the  Jaint  manifestations  con- 
etitating  the  ego,  which  are  products  of  the  vivid,  there 
exist  corresponding  modes  of  cohesion.  These  modes  of  co- 
hesion  under  which  manifestations  are  invariably  presented, 
and  therefore  invariably  represented,  we  call,  when  contem- 
plated apart.  Space  and  Time,  and  when  contemplated  along 
with  the  manifestations  themselves.  Matter  and  Motion. 
The  ultimate  natures  of  these  modes  are  as  unknown  as  is 
the  ultimate  nature  of  that  which  is  manifested.  But  just 
the  same  warrant  which  we  have  for  asserting  that  subject 
and  object  coexist,  we  have  for  asserting  that  the  vivid 
manifestations  we  call  objective,  exist  under  certain  constant 
condittona,  that  are  symbolized  by  these  constant  otmditions 
wnong  the  manifestationB  we  call  subjectiTei 
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9  52.  Kot  because  the  tuntli  is  npfamiliar^  is  it  needfol 
here  to  say  something  concerning  the  indestractibility  of 
Mattra ;  but  partly  because  the  symmetry  of  onr  argoment 
demands  the  enunciation  of  this  tmthj  and  partly  bec&nsa 
the  evidence  on  which  it  is  accepted  requires  examination. 
Coold  it  be  shown,  or  coold  it  with  any  rationality  be  erea 
Bnpposed,  that  Matter,  either  in  its  aggregates  or  in  its 
nnits,  ever  became  non-existent,  there  wonid  be  need  either 
to  ascertain  under  what  conditions  it  became  non-existent, 
or  else  to  confess  that  Science  and  Philosophy  are  impos- 
sible. For  ifj  instead  of  having  to  deal  with  fixed  quantities 
and  weights,  we  had  to  deal  with  quantities  and  weights 
which  were  apt,  wholly  or  in  part,  to  be  annihilated,  there 
wonId  be  introduced  an  incalcalftble  element,  fatal  to  all 
positire  conclusions.  Clearly,  therefore,  the  proposition 
that  matter  is  indestructible  most  be  deliberately  con- 
sidered. 

Bo  far  &oro  being  admitted  as  a  self-evident  truth,  this 
would,  in  primitive  times,  have  been  rejected  as  a  self-evident 
error.  There  was  onceuniversally  current,  n  notion  that  things 
eottld  vanish  into  absolute  nothing,  or  arise  out  of  absolute 
nothing.  If  we  analyze  early  superstitions,  or  that  faith  in 
magic  which  was  general  in  later  times  and  even  still  sur- 
vives among  the  uncultured,  we  find  one  of  its  pustulates  to 
be,  that  by  some  potent  spell  Matter  can  be  called  out  of  non- 
entity, and  can  be  made  non-exisl«nt.    If  men  did  not  belien 
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tliia  in  tlie  etriot  sense  of  the  word  (irhicE  would  imply 
that  the  process  of  areatioo  or  annihilation  was  clearly  repre- 
sented in  canacionaneas),  they  still  beliered  that  they  beliered 
it;  and  how  nearlyj  in  their  confased  thoaghts,  the  one  wag 
cqaiT^enb  to  the  other,  is  shown  by  their  oondnot.  Nor,  in- 
deed, hare  dark  ages  and  inferior  minds  alone  betrayed  this 
belief.  The  current  theology,  in  its  teachings  respecting  the 
beginning  and  end  of  the  world,  is  clearly  perTaded  by  it ; 
and  it  may  be  even  questioned  whether  Shakespeare,  in  hia 
poetical  anticipation  of  a  time  when  all  things  shall  disap- 
pear and  "  leave  not  a  wrack  behind,"  was  not  nuder  its  in- 
fluence. The  gradoal  accamnlation  of  experiences, 
however,  and  still  more  the  organization  of  experiences,  has 
tended  slowly  to  reverse  this  conviction ;  nntil  now,  the  doc- 
trine that  Matter  is  indestructible  has  become  a  common- 
place. All  the  apparent  proofs  that  something  can  come  out 
of  nothing,  a  wider  knowledge  has  one  by  one  cancelled.  The 
comet  that  is  suddenly  discovered  in  the  heavens  and  nightly 
waxes  larger,  is  proved  not  to  be  a  newly-created  body,  but  a 
body  ihat  was  nntil.lately  beyond  the  range  of  vision.  The 
cloud  which  in  the  course  of  a  few  minutes  forms  in  the  sky, 
consists  not  of  substance  that  has  just  begnn  to  be,  but  of 
substance  that  previously  existed  in  a  more  diffused  and 
transparent  form.  And  similarly  with  a  crystal  or  precipi- 
tate in  relation  to  the  fluid  depositing  it.  Conversely,  the 
seeming  annihilations  of  Matter  turn  out,  ou  closer  observa- 
tion, to  be  only  changes  of  state.  It  is  found  that  die 
evaporated  water,  though  it  has  become  invisible,  may  be 
broi^ht  by  condensation  to  its  original  shape.  The  dis- 
charged fowling-piece  gives  evidence  that  thongb  the 
gunpowder  has  disappeared,  there  have  appeared  in  place 
of  it  certain  gases,  which,  in  assuming  a  larger  volume, 
hare  caused  the  explosion.  Not,  however,  until 
the  rise  of  quantitative  chemistry,  could  the  conclusioa 
su^^fested  by  such  experiences  be  harmonized  with  all  tha 
beta.     When,  having  ascertained   not  only  the  <»mbina- 
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tiona  formed  ByTorioas  sabstances,  bat  al^o  the  proportioos 
in  which  they  combine,  chenuBta  were  enabled  to  acconnt 
for  the  matter  that  had  made  ita  appearance  or  become  iu- 
Tiaible,  acepticism  was  dissipated.  And  of  (he  general  con> 
duaion  thus  reached,  the  exact  analyBes  daily  miKle,  in  which 
the  same  portion  of  matter  is  pursued  throngh  nnmerooB 
disguises  and  fimJIy  separated,  furnish  never-ceasing  con* 


Such  has  become  the  effect  of  this  specific  evidence,  joined 
tc  that  general  evidence  which  the  continued  existence  of 
familiar  objects  unceasingly  gives  us,  that  the  Indestmoti- 
bility  of  Matter  is  now  held  by  many  to  be  a  truth  of  which 
the  negation  is  inconceivable. 

§  53.  This  last  fact  naturally  rwsea  the  question,  whether 
we  have  any  higher  warrant  for  this  fundamental  belief  ihan 
the  warrant  of  conscious  induction.  Before  showing  thai 
we  have  a  higher  warrant,  some  explanations  are  needful. 

The  consciousness  of  logical  necessity,  ia  the  conscioosneBS 
that  a  certain  concluaion  ia  implicitly  contained  in  certain 
premises  eciplicitly  stated.  If,  contrasting  a  young  child 
and  an  adull^  we  see  that  this  oonsoioasneea  of  logical 
necessity,  absent  from  the  one  is  present  in  the  other,  we 
are  taught  that  there  is  a  growing  up  to  the  recognition  of 
certain  necessary  truths,  merely  by  the  unfolding  <^  the 
inherited  intellectual  forms  and  faculties. 

To  state  the  case  more  specifically: — ^Before  a  truth 
can  be  known  as  necessary,  two  conditions  must  be  fulfilled. 
Tliere  must  be  a  ment^  structure  capable  of  grasping  the 
terms  of  the  proposition  and  the  relation  alleged  between 
hem ;  and  there  must  be  such  definite  and  deliberate 
uiental  representation  of  these  terms,  as  makes  possible  a 
cleu'  consciousness  of  this  relation.  Kon-fulfilment  of  either 
condition  may  cause  non-reoognition  of  the  necessity  of  the 
truth.    Let  us  take  cases. 

The  Bava^  who  cannot  count  the  fingers  on  one  hand, 
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can  frame  no  definite  tlioagLt  answering  to  the  statement 
that  7  and  5  are  12 ;  still  less  can  lie  frame  tLo  conscioos- 
ness  that  no  other  total  is  possible. 

The  boy  adding  ap  figures  inattentively,  says  to  himself 
that  7  and  5  are  11 ;  and  may  repeatedly  bring  oat  a  wTong 
remit  by  repeatedly  maldng  this  error. 

Neither  the  non-recognition  of  the  trath  that  7  and  5 
are  12,  which  in  the  aav^fe  results  from  nnderelopcd  mental 
stmctnre,  nor  the  assertion,  due  to  the  boy's  careless  mental 
aotioQ,  that  they  make  1 1,  leads  us  to  donbt  the  necessity  of 
the  relation  between  these  two  separately-existing  numbers 
and  the  anm  they  make  when  existing  together,  Kor  does 
failure  from  either  cause  to  apprehend  the  necessity  of  this 
relation,  moke  na  hesitate  to  say  that  when  its  terms  are 
distinctly  represented  in  thought,  its  necessity  will  be  seen ; 
and  that,  apart  from  any  multiplied  experiences,  this  neces- 
sity becomes  cognizable  when  strDCtnres  and  functions 
are  so  far  developed  that  groups  of  7  and  5  and  12  can  be 
inteUectnally  grasped. 

Manifestly,  then,  there  is  a  recognition  of  necessary 
tauths,  as  such,  which  aooompanies  mental  evolution.  Along 
with  acquirement  of  more  complex  faculty  and  more  vivid 
imagination,  there  comes  a  power  of  perceiving  to  be  neces- 
sary truths,  what  were  before  not  recognized  as  truths  at  all. 
And  there  are  ascending  gradations  in  these  i-ecoguitions. 
A  boy  who  has  intelligence  enough  to  see  that  things 
which  are  equal  to  the  same  thing  are  equal  to  one  another, 
may  be  unable  to  see  that  ratios  which  are  severally  equal 
to  certain  other  ratios  that  are  nnequal  to  each  other,  are 
themselves  nneqnal ;  though  to  a  more-developed  mind  thia 
last  axiom  is  no  less  obviously  necessary  than  the  first. 

All  this  which  holds  of  logical  and  mathematical  truths, 
Iiolds,  with  change  of  terms,  of  physical  truths.  There  are 
necessary  truths  in  Physics  for  the  apprehension  of  which, 
also,  a  developed  and  disciplined  intelligence  is  required} 
and  beforS  such  intelligence  arises,  not  only  may  there  be 
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E&ilnre  to  apprehend  tlie  necessity  of  them,  but  there  maj 
be  vagae  beliefs  in  their  contraries. '  Up  to  comparatiyely- 
recent  times,  all  mankind  were  in  this  st#te  of  inc^)acit7 
with  respect  to  physical  axioma ;  and  the  mass  of  muikind 
are  so  still.  Varioos  popular  notions  betray  inability  to 
form  dear  ideas  of  forces  and  their  relations,  or  carelesa- 
nesB  in  thinking,  or  both,  flffecta  are  expected  withoat 
causes  of  fit  kinds ;  or  effects  extremely  disproportionate  to 
causes  axe  looked  for ;  or  causes  are  sapposed  to  end  withoat 
effects.*  But  though  many  are  incapable  of  grasping  phy- 
sical axioms,  it  no  more  follows  that  physical  axioms  are 
not  knowable  a  priori  by  a  developed  intelligence,  than  it 
follows  that  logical  relations  are  not  necessary,  because  un- 
developed intellects  oannot  perceive  their  necessity. 

It  is  thus  with  the  notions  which  have  been  current 
respecting  the  creation  and  annihilation  of  Matter.  In  the 
first  place,  there  has  been  an  habitual  confounding  of  two 
radically-different  things — disappearance  of  Matter  from 
that  place  where  it  was  lately  perceived,  and  passage  of 
Matter  from  existfince  into  non-existence.  Only  when  there 
is  reached  a  power  of  discrimination  beyond  that  possessed 
by  the  uncultured,  is  there  an  avoidance  of  the  confusion 
between  vanishing  from  the  range  of  perception,  and 
vanishing  out  of  space  altogether ;  and  until  this  confusion 
is  avoided,  the  belief  that  Matter  can  be  annihilated  readily 
obtains  currency.  In  the  second  place,  the  currency  of  this 
belief  continues  so  long  as  there  is  not  such  power  of  intro- 

*  I  knew  a  lady  who  contended  thai »  dren  fdded  np  tightly,  weighed 
mora  thu)  when  loosely  folded  np ;  and  who,  nnder  this  belief,  had 
ber  tmi^s  made  large  that  ihe  might  diminish  the  cbarga  for  freight  I 
Another  whom  I  know,  aearibee  the  feeling  of  lightaeu  which  aocompaiiiet 
vigour,  to  actual  decreiae  ot  weight ;  believei  that  by  etepping  gently,  ehe 
can  prenleai  npan  the  gronnd ;  and,  when  CTOBS.qaeitioned,  aaeerte  that. 
If  placed  in  acalee,  (he  can  make  henelf  lighter  by  an  lot  of  will  I  Varioaa 
popnlar  notions  betray  like  etatea  ot  mind — show,  in  the  nndiaciplined,  nob 
inability  to  form  idaai  of  forcei  and  their  relatiani,  or  aoch  raodonuieBa  in 
thinkiog,  or  both,  ai  iacDpauitatee  tbem  for  graiping  physical  axioms,  and 
makes  tiiem  harbour  nameroas  delusiana  reepcL-ting  phyticAl  actiont. 
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Vpection  that  it  can  he  seen  wliat  Iiappens  when  the  attempt 
is  made  to  annihilate  Matter  in  thought.  Bat  when,  daring 
mental  evolution,  the  ragne  ideaa  arising  in  a  nerrons 
Btruotare  imperfectly  organized,  are  replaced  by  the  clear 
ideas  arising  in  a  definite  nervous  stractore;  this  definite 
Btractare,  moulded  by  experience  into  correspondence  with 
external  phenomena,  makes  necessary  in  thought  the  rela- 
tions answering  to  absolute  uniformities  in  things.  Henca, 
among  others,  the  conception  of  the  Indestructibility  of 
Matter. 

For  carefa]  self-analyais  shows  this  to  be  a  datum  of 
conscionsness.  Conceive  the  space  before  yon  to  be  cleared 
of  all  bodies  eave  one.  Now  imagine  the  remaining  one  not 
to  be  removed  from  its  place,  but  to  lapse  into  nothing 
while  standing  in  that  place.  You  fail.  The  space  which 
was  solid  you  cannot  conceive  becoming  empty,  save  by 
transfer  of  that  which  made   it  solid.  What 

is  termed  the  ultimate  incompressibility  of  Matter,  is  an 
admitted  law  of  thought.  However  small  the  bulk  to 
which  we  conceive  a  piece  of  matter  reduced,  it  is  impos- 
Bible  to  conceive  it  reduced  into  nothing.  While  we  can 
represent  to  ourselves  the  parts  of  the  matter  as  approxi- 
mated, we  cannot  represent  to  ourselves  the  quantity  of 
matter  as  made  less.  To  do  this  would  be  te  imagine  some 
of  the  constituent  parts  compressed  into  nothing  j  which 
is  no  more  possible  than  to  imagine  compression  of  the 
whole  into  nothing.  Our  inability  to  conceive 

Matter  becoming  non-existent,  is  immediately  consequent 
on  the  nature  of  thought.  Thought  consists  in  the  establish- 
ment  of  relations.  There  can  be  no  relation  established, 
and  therefore  no  thought  framed,  when  one  of  the  related 
terms  is  absent  from  consciousness.  Hence  it  is  impossible 
to  think  of  something  becoming  nothing,  for  the  same 
reason  that  it  is  impossible  to  think  of  nothing  becoming 
something — the  reason,  namely,  that  nothing  cannot  become 
an  object  of   consciousness.     The   annihilation  of   Matter 
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is  nnthink&ble  for  tlio  same  reason  that  the  creatiop  of 
Matter  is  aitthiiikablo. 

It  most  be  added  that  no  experimental  verification  of  tbu 
truth  that  Matter  is  indestructible,  is  possible  without  a 
tacit  assumption  of  it.  For  all  such  verification  implies 
weighing,  and  weighing  implies  that  the  matter  forming 
the  weight  remains  the  same.  la  other  words,  the  proof 
that  certain  matter  dealt  with  in  certain  ways  is  unchanged 
in  quantity,  depends  on  the  assumption  that  other  matter, 
gtherwise  dealt  with,  is  unchanged  in  qoantity. 

§  54.  That,  however,  which  it  most  concems  us  here 
to  observe,  is  the  nature  of  the  perceptions  by  which  the 
permanence  of  Matter  ia  perpetually  illustrated  to  us. 
These  perceptions,  under  all  their  forms,  amount  simply  to 
this — that  the  Jaree  which  a  ^ven  quantity  of  matter  ezer> 
cises,  remains  ^ways  the  same.  This  ia  the  proof  on  which 
common  sense  and  exact  science  alike  rely.  When, 

for  example,  an  object  known  to  have  existed  years  since  ia 
said  to  exist  still,  by  one  who  yesterday  saw  it,  his  assertion 
amounts  to  this — that  on  object  which  in  past  time 
wrought  on  bis  consciousness  a  certain  group  of  changes, 
still  exists,  becaose  a  like  group  of  changes  has  been  again 
wrought  on  his  consoiousness :  the  continuance  of  the  power 
thus  to  impress  him,  he  holds  to  prove  the  continnance  of 
the  object.  Even  more  clearly  do  we  see  that  force  is  our 
ultimate  measure  of  Matter,  in  those  cases  where  the  shape 
of  the  Matter  has  been  changed.  A  piece  of  gold  given  to 
an  artiaan  to  be  worked  into  an  ornament,  and  which  when 
brought  back  appears  to  be  less,  is  placed  in  the  scales; 
and  if  it  balances  a  much  smaller  weight  than  it  did  in  its 
rough  state,  we  infer  that  much  has  been  lost  either  in 
manipulation  or  hj  direct  abstraction.  Here  the  obvious 
postulate  ia,  that  the  quantity  of  Matter  is  finally  de< 
terminable  by  the  qnantity  of  gravitative  force  it  mani- 
fests. And  this  is  the  kind  of  evidence  on  which 


.dbvGooyk" 


THE  INSEBTKUOIIBnJlT  OP  KAIITKe.  178 

Soieace  bases  its  alleged  indaction  that  Matter  ia  id- 
destrootible.  Whenever  a  piece  of  substance  lately  visible 
and  tangible,  has  been  reduced  to  an  invisible,  intangible 
state,  but  is  proved  by  the  weight  of  the  gas  into  whicb 
it  has  been  transfomiQd  to  be  still  existing ;  the  afi6uinp> 
tioa  ia  that,  though  otherwise  insensible  to  us,  the  amount 
of  matter  is  the  same  if  it  still  tends  towards  the  Earth 
with  the  same  force.  Similarly,  every  case  in  which  the 
weight  of  an  element  present  in  combination  is  inferred 
from  the  hnown  weight  of  another  element  which  it 
neutralizes,  is  a  case  in  which  the  quantity  of  matter  is 
expressed  in  terms  of  the  quantity  of  chemical  force  it 
exerts;  and  in  which  thia  specific  chemical  force  is  assumed 
to  be  the  correlative  of  a  specific  gravitative  force. 

Thus,  then,  by  the  Indestructibility  of  Matter,  we  really 
mean  the  indestructibility  of  the  force  with  which  Matter 
affects  us.  As  we  become  conscious  of  Matter  only  through 
that  resistance  which  it  opposes  to  our  muscular  energy,  so 
do  we  become  conscious  of  the  permanence  of  Matter  only 
through  the  permanence  of  this  resistance;  either  as  im- 
mediately or  as  mediately  proved  to  us.  And  this  truth  is 
made  manifest  not  only  by  analysis  of  the  a  posteriori 
cognition,  but  equally  so  by  analysis  of  the  a  priori  one.* 

*  Leit  he  ihonld  not  Lsve  observed  it,  tho  reader  miut  be  wnrned  that  tha 
tcrmi  "  d  priori  truth  "  and  "  neceesar;  truth,"  u  used  iu  tliii  work,  us  to  ha 
lnteT^«ted  not  in  the  old  wnu,  m  implj  in^  cogniUtnu  nbolly  indepondeut 
of  fliptfianw,  but  ai  inpljing  cognltioni  that  hare  been  rendered  orgaoio 
br  itmnff^tft  ACcnmnlatioDa  of  eiperiencea,  reoeivod  parttj  by  the  indindoAlj 
bat  munlj  bj  all  an<»*tral  individaali  whoec  nerveoi  lyiteuu  be  inheriU.  On 
referrine  to  the  iVtMipb*  of  Ftychology  (K  ^^ — ^3),  it  iriU  be  leen  that 
tM  mmiit  alloged  tar  ana  <d  tbete  irveTonlble  nltimsto  coavictionj  i*  that, 
aa  the  bjrpoUuaii  of  Erolntion,  it  repraaenta  in  imnmuimblj-gTeater  aoenmu- 
a  ba  aoqiiiied  bj  an;  ungle  indiiidoal. 
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§  66,  Akotheb  general  truth  of  the  aaiue  order  vith  the 
Foregoing,  most  here  be  specified.  Like  the  Inde&tmctibility 
of  Matter,  the  CoBtinuity  of  Motion,  or,  more  atrictly,  of 
that  something  which  has  Motion  for  one  of  its  sensible 
forms,  IB  a  proposition  on  the  truth  of  which  depends  the 
possibility  of  exact  Science,  and  therefore  of  a  Philosophy 
which  anifies  the  results  of  exact  Science.  Motions,  visible 
and  invisible,  of  masses  and  of  molecules,  form  the  larger 
htilf  of  the  phenomena  to  be  interpreted;  and  if  snch 
motions  might  either  proceed  from  nothing  or  lap»e  into 
nothing,  there  could  be  no  scientific  interpretation  of  them. 

This  second  fundnmcntul  truth,  like  the  first,  is  by  no 
Tneans  solf-evidont  to  primitive  men  or  to  the  uncultured 
among  ourselves.  Contrariwise,  to  undovolopod  minds  the 
opposite  seems  self-evident.  The  facts  that  a  stone  thrown 
up  soon  loses  its  ascending  motion,  and  that  after  the  blow 
its  fall  gives  to  the  Earth,  it  remains  quiescent,  apparently 
prove  that  the  principle  of  activity*  which  the  stone  mani- 
feated  may  disappear  absolutely.  Accepting,  without  criU- 
.cism,  the  dicta  of  unaided  perception,  to  the  effect  that 
adjacent  objects  pat  in  motion  soon  return  to  rest,  all  men 
once  believed,  and  most  believe  still,  that  motion  can  pasa 
into  nothing;  and  ordinarily  does  so  pass.  But 

the  establishment  of  certain  facts  having  an  opposite  impli- 

'  ThronghoDt  UiU  Chapter  I  lue  tbii  phruc,  not  with  uij  met^lijdvd 
■DolDiiig,  bat  mcrel;  to  avoid  furegnnc  concluiioni. 


.dbvGooyk" 


THE  COHTDrnm  of  MOtlOK.  181 

eatio.n,  lad  to  inqniries  which  tare  gradually  proved  these 
appeaiancea  to  be  illusire.  The  discovery  that  the  planets 
rerolve  round  the  San  with  ondiminishing  speed,  raised 
che  Bnspicion  that  a  moving  body,  when  not  interfered  with, 
will  go  on  for  ever  without  change  of  velocity ;  and  sug- 
gested the  qnestion  whether  bodies  which  loae  their  motion, 
do  not  at  the  same  time  communicate  as  much  motion  to 
other  bodies.  It  was  a  familiar  fact  that  a  atone  would 
glide  farther  over  a  smooth  surface,  sach  as  ice,  presenting 
no  small  objects  to  which  it  could  part  with  its  motion  by 
collision,  than  over  a  surface  strewn  with  such  small  objects ; 
and  that  a  projectile  would  travel  a  far  greater  distance 
through  a  rare  medinm  like  air,  than  through  a  dense 
medium  like  water.  Thus  the  primitive  notion  that  moving 
bodies  had  an  inherent  tendency  to  lose  their  motion  and 
finally  stop — a  notion  of  which  the  Greeks  did  not  get  rid, 
but  which  lasted  till  the  time  of  Gahleo— began  to  give  way. 
It  was  further  shaken  by  such  experiments  as  those  of 
Hooke,  which  proved  that  the  spinning  of  a  top  continues 
long  in  proportion  as  it  is  prevented  from  communicating 
motion  to  surrounding  matter. 

To  explain  specifically  how  modem  physicists  interpret 
all  disappearances  and  diminutions  of  visible  motion,  would 
require  more  knowledge  than  I  possess  and  more  space  than 
I  can  spare.  Here  it  mnst  suffice  to  state,  generally,  that 
the  molar  motion  which  disappears  when  a  bell  is  struck  by 
its  dapper,  reappears  in  the  bell's  vibrations  and  in  the 
yravea  of  air  they  produce;  that  when  a  moving  mass  is 
stopped  by  coming  against  a  mass  that  is  immoveable,  the 
motion  which  does  not  reappear  in  sound  reappears  as  mole- 
cular motion  ;  and  that,  similarly,  when  bodies  rub  against 
one  another,  the  motion  lost  by  friction  ia  gained  in  the 
motion  of  molecules.  But  one  aspect  of  this  general  truth, 
oa  it  is  displayed  to  us  in  the  motions  of  mosses,  we  must 
carefully  contemplate  j  for  otherwise  the  doctrine  of  the 
CoDtinaity  of  Motion  will  be  entirely  misapprehended. 
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g  56.  As  Bxpressed  by  Nowton,  the  first  law  of  motion  ia 
that  "  every  body  must  pereeTore  in  its  state  of  rest,  or  o( 
onifonn  motion  in  a  straight  line,  nnlesa  it  he  compelled  to 
change  that  state  by  forces  impressed  upon  it." 

With  this  tmth  may  be  associated  the  truth  that  a  body 
describing  a  circular  orbit  round  a  centre  which  detains  it 
by  a  tractive  force^  moves  in  that  orbit  with  uudimiiuslied 
velocity. 

The  first  of  these  abstract  truths  is  never  realized  in  the 
concrete,  and  the  second  of  them  is  but  approximately 
realized.  Uniform  motion  in  a  straight  line,  implies  the 
absence  of  a  resisting  medium ;  and  it  further  implies  the 
absence  of  forces,  grayitative  or  other,  exercised  by  neigh- 
bouring masses  ;  conditions  never  fulfilled.  So,  too,  the 
maintenance  of  a  circular  orbit  by  any  celestial  body,  im- 
plies both  that  there  are  no  perturbing  bodies,  and  that  there 
is  a  certain  exact  adjustment  between  its  velocity  and  the 
tractive  force  of  its  primary :  neither  requirement  ever 
being  conformed  to.  In  all  actual  orbits,  Bcnsibly  elliptiool 
as  they  are,  the  velocity  is  sensibly  variable.  And  along 
with  gi-eat  eccentricity  there  goes  great  variation. 

To  the  case  of  celestial  bodies  which,  moving  in  eccentrio 
orbits,  display  at  one  time  little  motion  and  at  another 
much  motion,  may  be  joined  the  case  of  the  pendulum. 
With  speed  now  increasing  and  now  decreasing,  the  pen- 
dulum alternates  between  extremes  at  which  motion  ceases. 

How  shall  we  so  conceive  these  allied  phenomena  as  to 
express  rightly  the  truth  common  to  them  ?  The  first  law 
of  motion,  nowhere  literally  fulfilled,  is  yet,  in  a  sense, 
UDplied  by  these  facta  which  seem  at  variance  with  it. 
Though  in  a  circular  orbit  the  direction  of  the  motion  ia 
continually  being  changed,  yet  the  velocity  remaiua  nn- 
changed.  Though  in  an  elliptical  orbit  there  is  pow 
acceleration  and  now  retardation,  yet  the  average  speed  ia 
constant  through  successive  revolutions.  Thoagh  the  pen- 
dulnm  comes  to   a   momentary  rest  at   the   end  of  each 
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'  swing,  and  then  begins  a  rorerae  motion ;  yet  the  oscilla- 
tion} oonsidered  as  a  wliole,  ia  continaons :  friction  and 
atmosplierio  resistanca  being  absent,  this  ^temation  of 
states  wUl  go  on  for  ever. 

What,  then,  do  these  cases  shov  ns  in  common  f  That 
which  vision  familiarizes  ns  with  in  Motion,  and  that  which 
has  thns  been  made  the  dominant  elemmt  in  onr  conception 
of  Motion,  is  not  the  element  of  which  we  con  allege  con- 
tinuity. If  we  regard  Motion  simply  as  change  of  place ; 
then  the  pendnlnm  shows  ns  both  that  the  rate  of  this 
change  may  vary  from  instant  to  instant,  and  that,  ceasing 
at  intervals,  it  may  be  afresh  initiated. 

Bat  if  what  we  may  call  the  translation-element  in  Motion 
is  not  oontinoons,  what  ia  continnous  T  If,  watching  like 
Galileo  a  swinging  chandehor,  we  observe,  not  its  iso- 
chronism,  bat  the  recurring  reversal  of  its  swing,  we  are 
impressed  with  the  fact  that  thoagh,  at  the  end  of  each 
swing,  the  translation  through  space  ceases,  yet  there  is 
something  which  does  not  cease ;  for  the  translation  recom- 
mences in  the  opposite  direction.  And  on  remembering 
that  when  a  violent  pnsh  was  given  to  the  chandelier  it 
described  a  larger  arc,  and  was  a  longer  time  before  the 
resistance  of  the  air  destroyed  its  oscillations,  we  are 
shown  that  what  continues  to  exist  daring  these  oscilla- 
tions is  some  correlative  of  the  muscular  effort  which  put 
the  chandelier  in  motion.  The  truth  forced  on  our  attention 
by  these  facts  and  inferences,  is  that  translation  through 
space  is  not  itself  an  exiatenoa  ;  and  that  hence  the  cessation 
of  Motion,  considered  simply  as  translation,  is  not  the  cessa- 
tion of  an  existence,  bat  is  the  cessation  of  a  certain  sign  of 
<ra  (outenee — a  sign  occurring  tinder  certain  conditions. 

Still  there  remains  a  difficulty.  If  that  element  in  the 
chandelier's  motion  of  which  alone  we  can  allege  continuity, 
is  the  correlative  of  the  mosoular  e£Fort  which  moved  the 
chandelier,  what  becomes  of  this  element  at  either  extreme 
of  the  oscillation  ?     Arrest  th6>  chandelier  in  the  middle  of 
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its  swing,  and  it  gives  a  blow  to  the  hand — exhibits  some 
principle  of  aotivit;^  Bach  bs  muscnlar  effort  can  giro.  But 
touch  it  at  either  taming  point,  and  it  displays  no  snch 
principle  of  activity.  This  has  disappeared  just  as  much 
as  the  translation  through  apace  has  disappeared.  How, 
then,  can  it  be  alleged  that  thongb  the  Motion  tlirough 
apace  is  not  continnons,  the  principle  of  activity  implied 
by  the  Motion  is  continnons  ? 

TJnqneationably  the  facts  show  that  the  principle  of 
activity  continues  to  exist  under  some  form.  When  not 
perceptible  it  must  be  latent.  How  is  it  latent  ?  A  cine 
to  the  answer  is  gained  on  observing  that  though  the 
chandelier  when  seized  at  the  turning  point  of  its  swing, 
gives  no  impact  in  the  direction  of  its  late  movement,  it 
forthwith  begins  to  pull  in  the  opposite  direction;  and. 
on  observing,  further,  that  its  pull  is  great  when  the 
swing  has  been  made  extensive  by  a  violent  push.  Hence 
the  loss  of  visible  activity  at  the  highest  point  of  the 
upward  motion,  is  accompanied  by  the  prodnction  of  an 
invisible  activity  which  generates  the  subsequent  motion 
downwardb.  To  conceive  this  latent  activity  gained  as 
an  existence  equal  to  the  perceptible  activity  lost,  is  not 
easy ;  but  we  may  help  ouraelvea  bo  to  conceive  it  by  con- 
sidering cases  of  another  class. 

§  57.  When  one  who  pushes  against  a  door  that  has  Btnclc 
last,  produces  by  great  effort  no  motion,  but  eventually  by 
a  little  greater  effort  bursts  the  door  open,  swinging  it  back 
against  the  wall  and  tumbling  headlong  into  the  room;  he 
has  evidence  that  a  certain  mnsoular  strain  which  did  not 
produce  translation  of  matter  through  space,  was  yet  equiva- 
lent to  a  certain  amount  of  snch  translation.  Again,  when 
a  railway -porter  gradually  stops  a  detached  carriage  by 
pulling  at  the  buffer,  he  shews  us  that  (supposing  friction, 
etc.,  absent)  the  slowly- diminished  motion  of  the  carriage 
over  a  certain  space,  is  the  equivalent  of  the  constant  back- 
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ward  stnin  pat  upon  the  cairitiige  while  it  is  trarelliBg 
throngh  that  space.  Carrying  with  na  the  conception 
thus  reached,  we  will  now  cooaider  a  case  which  makea 
it  more  definite. 

When  used  as  a  plaything  by  boys,  a  ball  fastenfld  to 
the  end  of  an  india-rubber  string  yields  a  clear  idea  of 
the  correlation  between  perceptible  activity  and  latent  ac- 
tirity.  If ,  retaining  one  end  of  the  string,  a  boy  throws  the 
ball  from  him  horizontally,  its  motion  ia  resisted  by  the 
increasing  strain  on  the  string;  and  the  string,  stretched 
more  and  more  as  the  ball  recedes,  presently  brings  it  to 
rest.  Where  now  exists  the  principle  of  activity  which 
the  moving  ball  displayed  ?  It  exists  in  the  strained  thread 
of  india-rabber.  ¥nder  what  form  ol  changed  mole- 
cnlar  state  it  exists  we  need  not  ask.  It  suffices  that  the 
string  is  the  seat  of  a  tension  generated  by  the  motion  of  the 
ball,  and  equivalent  to  it.  Wlien  the  ball  has  been  arrested, 
the  stretched  string  begins  to  generate  in  it  an  opposite  mo- 
tion ;  and  continues  to  accelerate  that  motion  until  the  ball 
comes  back  to  the  point  at  which  the  stretching  of  the 
string  commenced — a  point  at  which,  but  for  loss  by  atmos- 
pheric resistance  and  molecnlar  redistribution,  its  velocity 
wonld  be  eqnal  to  the  original  velocity.  Here  the  truth  that 
the  principle  of  activity,  alternating  between  visible  and 
invisible  modes,  does  not  cease  to  exist  when  the  translation 
through  space  oeasea  to  exist,  is  readily  comprehensible ; 
and  it  becomes  easy  to  understand  the  corollary  that  at  each 
point  in  the  path  of  the  ball,  the  quantity  of  its  perceptible 
•ctdvity,  plus  the  quantity  which  is  latent  in  the  stretched 
string,  yield  a  constant  sum. 

Aided  by  this  illustration  we  can,  in  a  general  way,  oon> 
ceive  what  happens  between  bodies  connected  with  one 
another,  not  by  a  stretched  string,  but  by  a  traction  exer- 
cised through  what  seems  emp^  space.  It  matters  not 
to  oar  gener^  conception  that  the  intensity  of  this  trac- 
tion varies   in   a   totally -different  manner:   decreasing  as 
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the  square  of  the  diatanoe  increases,  bat  being  prao- 
tically  constant  for  terrestrial  distances.  These  difEerecoes 
being  recognized,  there  is  nevertheless  to  be  recognised 
a  truth  common  to  both  cases.  The  weight  of  some- 
thing held  in  the  hand  shows  that  there  eziats  between 
one  body  in  space  and  another,  a  strain :  this  downward 
pull,  ascribed  to  gravity,  aSects  the  hand  as  it  might  be 
affected  by  a  stretched  elastic  string.  Hence,  when  a  body 
projected  upwards  and  gradually  retarded  by  gravity,  finally 
stops,  we  must  regard  the  principle  of  activity  manifested 
daring  its  upward  motion  but  disappearing  at  its  turning- 
point,  as  having  become  latent  in  the  strain  between  it  and 
the  Earth — a  strain  of  which  the  quantity  is  to  be  con- 
ceived aa  the  product  of  its  intensity  and  the  distance 
through  which  it  acts.  Carrying  a  step  farther  our  illus- 
tration of  the  stretched  string,  will  elucidate  this.  To 
simulate  the  action  of  gravity  at  terrestrial  distances,  let 
ua  imagine  that  when  the  attached  moving  body  has 
stretched  the  elastic  string  to  its  limit,  say  at  the  distance 
of  ten  feet,  a  seoond  like  string  could  iustuitly  be  tied  to 
the  eiid  of  the  first  and  to  the  body,  which,  continuing 
its  coarse,  stretched  this  second  string  to  an  equal  length, 
and  so  on  with  a  succession  of  such  strings,  till  the  body 
was  arrested.  Then,  manifestly,  the  quantity  of  the  prin- 
ciple of  activity  which  the  moving  body  had  displayed, 
but  which  has  now  become  latent  in  the  series  of  stretched 
strings,  is  meaaored  by  the  number  of  auch  strings  simi- 
larly  atretched — the  number  of  feet  through  which  this 
oonstent  strain  has  been  euconntered,  and  over  wkieh  it 
still  extends.  Now  though  we  cannot  conceive  the  tractive 
force  of  gravity  to  be  exercised  in  a  like  way — though 
the  gravitetive  action,  utterly  unknown  in  nature,  is  pro- 
bably a  resultant  of  actiona  pervading  the  ethereal  medium; 
yet  the  above  analogy  suggests  the  belief  that  the  prin- 
ciple of  activity  in  a  moving  body  arrested  by  gravi^, 
baa  not  ceased  to  exist,  but  haa  become  so  mach  imper- 
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oeptible  or  latent  aotdvity  in  the  medium  occupying  space, 
and  that  when  the  body  folia,  this  is  re-transformed  into 
ita  equivalent  of  perceptible  activity.  If  we  conceive  the 
procese  at  all,  we  mnst  conceive  it  thus :  otherwise,  we  have 
to  conceive  that  a  power  ia  changed  into  a  space-relaiionf 
and  thia  is  inconceivable. 

Herej  then,  is  the  solution  of  the  difficulty.  The  space- 
dement  of  Motion  is  not  in  itself  a  thing.  Change  of  positioD 
b  not  an  existence,  bnt  the  manifestation  of  an  existence. 
This  existence  may  cease  to  display  itself  as  translation ;  but 
it  can  do  so  only  by  displaying  itself  as  strain.  And  thia 
principle  of  activitjr,  now  shown  by  translatioo,  now  by 
strain,  and  often  by  the  two  together,  is  alone  that  which 
in  Motion  we  can  call  continuous. 

§  58.  What  is  this  principle  of  activity  f  Vision  gives 
UB  no  idea  of  it.  If  'by  a  mirror  we  oast  the  image  of 
an  illuminated  object  on  to  a  dark  wall,  and  then  suddenly 
changing  the  attitude  of  the  mirror,  make  the  reflected 
image  pass  from  side  to  side,  the  image,  if  recognized  as 
such,  does  not  raise  the  thought  that  there  is  present  in  it 
a  principle  of  activity.  Before  we  can  conceive  the  presence 
of  this,  we  mnst  regard  the  impression  yielded  through 
our  eyes  as  symbolizing  something  tangible — something 
■  which  offers  resistance.  Hence  the  principle  of  activity 
as  known  by  sight,  is  inferential :  visible  translation  sug- 
gests by  aasooiation  the  presence  of  a  principle  of  activity 
which  would  be  appreciable  by  our  skin  and  mnscles  did 
we  lay  hold  of  the  body.  Evidently,  then,  this  principle  , 
of  activity  which  Motion  shows  ns,  is  the  objective  corro- 
tate  of  our  subjective  sense  of  effort.  By  pushing  and  pull* 
ing,  we  get  feelings  which,  generalized  and  abstracted,  yield 
our  ideas  of  resistance  and  tension.  Now  displayed  hj 
ohanging  position  and  now  by  nnchanging  strain,  this  prin- 
ciple of  activity  ia  ultimately  conceived  by  us  under  the 
single  form  of  its  equivalent  muscular  effort.     So  that  the 
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tODtinuity  of  Motion,  as  well  as  tlie  mdeatractdbility  of 
Matter,  is  really  known  to  oa  in  terms  of  Force. 

§  59.  And  now  we  reach  tbe  easential  truth  to  be  here 
eapeoially  noted.  All  proofs  of  the  Gontinnity  of  Motion 
inTolre  the  poatolate  that  the  qoantity  of  fores  is  constant. 
Obserre  what  results  when  we  analyze  the  roaaonings  by 
which  the  Continnity  of  Motion,  as  here  understood,  is  shown, 

A  particular  planet  can  be  identified  only  by  its  constant 
power  to  aSect  our  visual  organs  in  a  special  way.  Fur- 
ther, such  planet  has  not  been  eeen  to  move  by  the  astro- 
nomical observer ;  but  its  motion  is  inferred  from  a  com- 
parison of  its  present  position  with  the  position  it  before 
occupied.  If  rigorously  examined,  this  comparison  proves 
to  be  a  comparison  between  the  different  impressions  pro- 
daced  on  him  by  the  different  adjnstments  of  Ms  observing 
instruments.  And,  manifestly,  the*validity  of  all  the  in- 
ferences drawn  from  these  likenesses  and  unlikei 
depends  on  the  truth  of  the  assnmption  that  these  t 
of  matter,  celestial  and  terrestrial,  will  continue  to  affect 
his  senses  in  exactly  the  same  ways  under  the  same  con- 
ditions; and  that  no  changes  in  their  powers  of  affecting 
him  can  have  arisen  without  force  having  been  expended 
in  working  those  changes.  Going  a  step  farther 

back,  it  turns  out  that  difference  in  the  adjustment  of  his  • 
observing  instrument,  and  by  implication  in  the  planet,  ia 
meaningless  until  shown  to  correspond  with  a  certain  calcu- 
lated position  which  the  planet  must  occupy,  supposing  that 
no  motion  has  been  lost.  And  if,  finally,  we  examine  the 
implied  calculation,  we  find  that  it  takes  into  acorant 
those  accelerations  and  retardations  which  ellipticity  of  tiie 
orbit  involves,  as  well  as  those  variations  of  velocity  caused 
by  adjacent  planets — ^we  find,  that  is,  that  the  motion  is 
concluded  to  be  indestructible  not  from  the  uniform  velo- 
city of  the  planet,  bat  from  the  constant  quantity  of  motion 
exhibited  when  allowance  is  made  for  the  motion  oommoni. 
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eatod  to,  or  recrired  from,  otber  celestial  bodies.  And 
whea  we  ask  how  this  conunaaicatod  motion  is  estimated, 
wo  discover  that  the  estimate  is  based  on  certain  laws  of 
Force ;  which  laws,  one  and  all,  embody  the  postalate  that 
force  cannot  be  destroyed.  Without  the  axiom  that  action 
and  re-action  are  eqnal  and  opposite,  astronomy  conld  not 
make  its  exact  predictions. 

Similarly  with  the  djirtcnooncloBion  that  Motion  ia  oon- 
tinuoos.  That  which  defies  snppresaion  in  thought,  is  really 
the  force  which  the  motion  indicates.  We  can  imagine 
retardation  to  reeolt  from  the  action  of  external  bodies. 
But  to  imagine  this,  ia  not  possible  withont  imagining 
abstraction  of  the  force  implied  by  the  motion.  We  are 
obliged  to  conceive  this  force  as  impressed  in  the  shape  of 
reaction  on  the  bodies  that  cause  the  arrest.  And  the 
motion  commnnicated  to  them,  we  are  compelled  to  re- 
gard, not  as  directly  commnnicated,  but  as  a  product  ot 
the  commnnicated  force.  We  can  mentally  diminish  the 
velocity  or  space-element  of  motion,  by  diffusing  the  mo- 
mentum or  force-element  over  a  lai^r  maas  of  matter; 
but  the  quantity  of  this  force-element,  which  we  regard  as 
the  cause  of  the  motion,  is  unchangeable  in  thought.* 

*  It  i>  needful  to  lUte  thkt  thii  siposition  diSon  in  it>  point  ol  viawfroia 
tba  «ipaaitioGa  ordinftrily  giveu  ;  snd  that  toma  of  the  wordi  emplofod,  moh 
u  Jfroin,  bftvo  mnewhat  larger  implioationa.  Unable  to  learn  •nything 
•boat  the  natnra  of  Foroe,  pbjiioLata  havet  of  late  yean.  fonnnlaCed  nlti> 
mato  phjtical  tmtha  in  inch  waya  aa  ofMn  taoitty  to  eiolnda  the  ooDBcloaa> 
maa  lA  Form  :  conoetving  oaoae,  aa  Hume  propoaed,  In  tarma  of  aateoedenoa 
and  Mqueaoe  only.  "  Potential  onergy,'*  for  example,  ia  dafinad  aa  cymati' 
tated  by  anoh  relatiooa  in  apace  aa  permit  maaaaa  to  generate  in  one  another 
oettain  motioDB,  bat  aa  being  in  itaelf  nothing.  While  thia  node  of  con- 
ceiving the  phenomeDa  auffiiwa  for  physioal  inqniriea,  it  dona  not  anffloe  for 
Ifae  purpoaea  of  philoaopbj.  After  referring  to  the  PrxjKipla  of  PtgeSoiogy, 
U  M7— 350,  the  reader  will  nndentand  what  I  mean  by  aayiag  Uiat  ainoe 
onr  idoaa  ot  Body,  Space,  Motion,  are  derived  from  onr  ideaa  of  mnacnlar 
teniion,  which  are  th«  nltiioato  aymboli  into  which  all  onr  other  mental 
iyubota  ara  intarpretahle,  to  (ormalate  pbenniaena  in  the  proximate  tanna  o( 
Body,  Spacer  Motion,  while  diacharpng  From  (be  ooncepta  the  oanadonaaeaa 
•f  Fwo^  ia  to  ■uknowledgatheaDperatractnre  while  ignoring  the  foDitdatioB, 
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$  60.  In  tlie  fcregoing  two  ohaptera,  manifestAtiona  of 
force  of  two  fandamentally-difEerent  classes  hare  been  dealt 
with — the  force  by  which  matter  demonstrates  itaelf  to  ns 
aa  existing,  and  the  force  by  which  it  demonstrates  itself 
to  OS  ds  acting. 

Body  is  distingoishable  from  space  bj  its  power  of  afFect- 
ing  our  senseB,  and,  in  the  Uat  resort,  by  its  opposition  to 
our  efforts.  We  can  conoeive  of  body  only  by  joining  in 
thought  extension  and  resistance  :  take  away  resiBtance,  and 
there  remains  only  space.  In  what  way  this  force  which 
produces  space -ocoapancy  is  conditioned  wa  do  not  know, 

*  Some  AxpUnation  of  thia  title  Mems  needfal.  lutha  text  itaelf  are  giren 
the  reaaoiu  for  naing  tbe  word  "forca"  iuatead  of  the  word  "eoergj;" 
■ud  hare  I  mnit  uy  why  I  chink  "  puniatenoa  "  prafer&ble  to  "  oouaar**- 
tiao."  Snma  two  year*  ago  (Chia  waa  written  in  1S61)  I  axprea»ad  to  toy 
friend  Prof.  Bmley,  niy  diuatiif action  with  the  (then)  onrrant  expreaaioD — 
"  Oonaervation  of  Faroe  :  "  aaaigning  aa  reasooa,  Grat,  that  the  word  "  con* 
wrvatioa  "  impliaa  •  oonaerver  and  an  act  of  oonaarring  ;  and,  aacond,  that 
it  doea  not  imply  the  eiiatenoa  uf  the  force  befora  the  pirticnlar  manifeata- 
tioa  of  it  which  ia  oontem plated.  And  I  may  now  add,  aa  a  farther  fault, 
tha  taoit  aaanmption  that,  without  aunie  act  of  oanaarTation,  force  woold 
diaappear  All  theae  implicatiaiia  are  at  vkrianoe  with  the  oonoeptian  to  be 
ooarayed.  laplaoaif  "  ooiuerntlioa  "  Prof.  Hazley  anggetted  |i«rfu<*iu»; 
Thii  ii;est«  moat  of  tbe  objeotion*  ,  and  though  it  may  be  nrgsd  against  it 
that  it  doea  not  directly  imply  pre-eiistenoe  of  the  toroe  at  any  time 
mailifeated,  yet  no  other  wurd  less  faulty  iu  thia  reapect  can  be  foand.  In 
the  abeenoe  of  a  word  apeoially  coiaod  for  the  purpoae,  it  aeema  the  bait ) 
•■d  aa  ancb  I  ailopt  it. 
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Tlie  mode  of  force  which  ia  revealed  to  as  only  by  opposi- 
tion to  OUT  own  powers,  may  be  in  essence  the  same  with 
the  mode  of  force  which  rereals  itself  by  the  ch&ngea  it 
initiates  in  oar  conacionsneas.  That  the  space  a  body 
occnpiee  ia  in  part  detenained  by  the  degree  of  that  activity 
possessed  by  its  molecules  which  wo  call  heat,  is  a  familiar 
trath.  Moreover,  we  know  that  ench  molecular  re-arrange- 
ment as  OCCUTB  in  the  change  of  water  into  ice,  is  accom- 
panied by  an  evolntion  of  force  which  may  borst  the 
containing  veseel  and  give  motion  to  the  fragments. 
KeverthelesB,  the  forms  of  our  experience  oblige  na  to 
distingoiBh  between  two  modes  of  force;  the  one  not  a 
worker  of  change  and  the  other  a  worker  of  change,  actosl 
or  potential.  The  first  of  these — the  space-occupying  kind 
of  force — ^has  no  specific  name. 

For  the  second  kind  of  force,  distingnishable  as  that  by 
which  change  is  either  being  caoaed  or  will  be  caosed  if 
oonnterbalancing  forces  are  overcome,  the  speoific  name 
now  accepted  is  "  Energy,"  That  which  in  the  last  chapter 
was  spoken  of  as  perceptible  activity,  ia  called  by  pbysicista, 
"  actoal  energy  " ;  and  that  which  was  called  latent  activity, 
is  called  "  potential  energy."  While  including  the  mode 
of  activity  shown  in  molar  motion,  Enei^y  includes  also 
the  several  modea  of  activity  into  which  molar  motion  ia 
transformable — ^heat,  light,  etc.  It  is  the  common  name  for 
the  power  shown  alike  in  the  movementa  of  masses  and 
in  the  movements  of  molecnlea.  To  our  perceptions  this 
second 'kind  of  force  differs  from  the  first  kind  as  being 
not  intrinsic  but  extrinsic. 

In  aggregated  matter  as  presented  to  aight  and  tonch, 
this  antithesis  is,  as  above  implied,  much  obscured.  Espe- 
cially  in  a  compound  substance,  both  the  potential  energy 
locked  np  in  the  chemically-oombined  molecules,  and  the 
actual  energy  made  perceptible  to  ub  as  heat,  complicate 
the  manifestations  of  intrinsic  force  by  the  manifestations 
of  extrinsic  force.     But  the  antithesis  here  partially  bidden. 
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18  dearly  seen  on  reducing  the  data  to  their  lowest  termi 
— ^  nnit  of  matter,  or  atom,  and  its  motion.  The  force  by 
wluoh  it  e^sla  IB  passive  but  independent;  while  the  force 
by  which  it  moTes  ia  active  but  dependent  on  its  past 
and  present  relations  to  other  atoms.  These  two  cannot 
be  identified  in  onr  thoughts.  For  as  it  ia  impossible  to 
think  of  motion  withont  something  that  moyea;  so  it  ia 
impossible  to  think  of  enet^  without  something  possess^ 
ing  the  energy. 

While  recognizing  this  fundamental  distinction  between 
that  intrtnaie  force  by  which  body  manifests  itself  aa 
occapying  space,  and  that  extrinsie  force  distinguished  aa 
energy;  I  here  treat  of  them  together  as  being  alike  per- 
sistent. And  I  thus  treat  of  them  together  partly  for  the 
reason  that,  in  ear  consciousness  of  them,  there  is  the  same 
essential  element.  The  sense  of  effort  is  onr  BuhjectiTo 
cymbol  for  objective  force  in  general,  passive  and  active. 
Power  of  neutralizing  that  which  we  know  as  onr  own 
muscular  strain,  is  the  ultimate  element  in  onr  idea  of  body 
as  dintiuguished  from  space ;  and  any  energy  which  we  can 
give  to  body,  or  receive  from  it,  is  thought  of  as  equal  to  a 
certain  amount  of  muscular  strain.  The  two  conscions- 
nesses  differ  essentially  in  this,  that  the  feeling  of  effort 
comm  'n  to  the  two  is  in  the  last  case  joined  with  conscioos- 
ness  cf  change  of  position,  but  in  the  first  case  is  not.* 

There  is,  however,  a  further  and  more  important  reason 

*  In  re*pect  to  th«  fandMuentiLl  dutinction  ham  made  batween  the  ipaov- 
ooonpying  kind  of  force,  >nd  the  kind  of  force  ihown  by  vftriont  moda  of 
MtiTity,  I  Mn,  M  in  the  Iwt  clupter,  at  iarae  with  aoaie  of  mj  aoientiSa 
frienda.  They  do  not  admit  that  the  conoeptioD  of  force  ia  iarolred  in  the 
oonception  of  a  aoit  of  matter.  From  the  pajchological  point  of  view,  how- 
e*er,  Matter,  io  all  ita  properttea,  ia  the  onkDown  caiua  of  the  aeoaatioQa  it 
prodacea  in  na ;  of  whioh  the  one  which  remain*  when  all  the  othen  ara 
abaent,  ia  reaiatance  to  our  efforta— a  reaiataooa  we  are  obliged  to  ayinbDlisi 
•a  the  equivalent  of  the  moacalai'  force  it  oppoeee.  In  imagining  a  nnit  a 
nutter  we  may  not  igoora  thia  aymbol,  bj  which  alone  a  nnit  of  matter  ou 
be  Hgared  in  thonght  aa  an  exiatence.  It  ia  not  allowaUe  to  apeak  aa 
though  Uieie  ranuined  a  lonoeption  of  an  aiiataace  when  that  cocoeptiaa 
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for  here  dealing  with  tlie  trath  tlut;  Force  nnJer  each  of 
these  forms  persista.     We  hare  to  examine  its  wturaiit. 

§  61.  At  the  risk  of  trying  the  reader'a  patience,  we  must 
reconsider  the  reasoning  through  which  the  indestractibility 
of  Matter  and  the  continuity  of  Motion  are  established,  that 
we  may  see  how  impossible  it  is  to  arrire  by  parallol 
reasoning  at  the  Persistence  of  Force. 

In  all  three  cases  the  question  is  one  of  quantity : — does 
the  Matter,  or  Motion^  or  Force,  erer  diminish  in  qoantity? 
Quantitative  science  implies  measnrement ;  and  measnre- 
ment  implies  a  anit  of  measure.  The  units  of  measure 
from  which  all  others  of  any  exactness  are  derived,  are  nnita 
of  linear  extension.  Our  nnits  of  linear  extension  are  the 
lengths  of  masses  of  matter,  or  the  spaces  between  marks 
made  on  the  masses;  and  we  assume  these  lengths,  or  these 
spaces  between  marks,  to  remain  unchanged  while  Iho 
temperature  is  nnchanged.  From  the  stand^^-measnre 
preserved  at  Westminster,  are  derived  the  measures  for 
trigonometrical  surveys,  for  geodesy,  the  measurement  of 
terrestrial  arcs,  and  the  calculations  of  astronomical  dis- 
tances, dimensions,  etc.,  and  therefore  for  Astronomy  at 
large.  Were  these  units  of  length,  original  and  derived, 
irregularly  variable,  there  could  be  no  celestial  dynamics; 
nor  any  of  that  verification  yielded  by  it  of  the  constancy 
of  the  celestial  masses  or  of  tiieir  energies.  Hence,  per- 
sistence of  the  space-occnpying  species  of  force  cannot 
be  proved;  for  the  reason  that  it  is  tacitly  assumed  in 
every  experiment  or  observation  by  which  it  is  proposed 
to  prove  it.  The  like  holds  of  the  force  distin- 

guished as  energy.  The  endeavour  to  establish  this  by 
measurement,  takes  for  granted  both  the  persistence  of  the 

bM  been  STUoented — deprirad  of  the  element  of  thought  by  wbich  it  ia 
diitiDgauhed  from  empty  space.  Divost  tba  oonceived  Doit  of  matter  of  tha 
objeotiTe  corraUte  to  oar  mbjcotive  Miue  (rf  effort,  and  the  entire  fabric  of 
fkjwiat^  <^n<iaptioiu  diwppean. 


.dbvGooyk" 


192A  THS  FIBSIBTKHCK  OP  FOBCB. 

iatriiiBic  force  1^  whicli  body  m&nifesta  iteelf  as  existing 
and  the  persistence  of  the  extrinBio  force  by  which 
body  acts.  For  it  la  from  these  equal  niiita  of  linear 
extension,  throagh  the  medium  of  the  equal -armed 
lever  or  scales,  that  we  derive  our  equal  unita  of  weight, 
or  gravitatiTe  force;  and  only  by  me»us  of  these  can  we 
make  those  quantitatire  comparisons  by  which  the  truths  of 
exact  science  are  reached.  Throughout  Hid  iuTestigations 
leading  the  chemist  to  the  conclusion  that  of  the  carbon 
which  has  disappeared  during  oombustion,  no  portion  has 
been  lost,  what  is  his  repeatedly-assigned  proof?  That 
afforded  by  the  scales.  -  In  what  terms  is  the  Terdiot  of  the 
scales  given  ?  In  grains — in  units  of  weight — ^in  units  of 
gravitatire  force.  And  what  is  the  total  content  of  the 
verdict  J  That  as  many  onita  of  graTitatire  force  aa  the 
carbon  exhibited  at  first,  it  exhibits  still.  The  validity  of  the 
inference,  then,  depends  entirely  apon  the  eofuUmcy  of  th« 
unita  of  force.  If  the  force  with  which  the  portion  of  metal 
called  a  grain-weight,  tends  towards  the  Earth,  has  varied, 
the  inference  that  natter  is  indestractible  is  vicious. 
Everything  turns  on  the  truth  of  the  assumption  that  the 
gravitation  of  the  weights  is  persistent;  and  of  this  no 
proof  is  assigned,  or  can  be  assigned.  In  the 

reasonings  of  the  astronomer  there  is  a  like  implication; 
from  which  we  may  draw  the  like  conclusion.  No  problem 
in  celestial  physics  can  be  solved  without  the  assumption  of 
some  unit  of  force.  This  unit  need  not  be,  like  a  pound  or 
a  ton,  one  of  which  we  can  take  direct  cognizance.  It  is 
requisite  only  that  the  mutual  attraction  which  some  two  of 
the  bodies  concerned  exercise  at  a  given  distance,  should  be 
taken  as  one ;  so  that  the  other  attractions  with  which  the 
problem  deals,  may  be  expressed  in  terms  of  this  one.  Such 
unit  being  assumed,  the  motions  which  the  respective 
masses  will  generate  in  each  other  in  a  given  time,  are 
calculated ;  and  compounding  these  with  the  motions  they 
already  hnro,  their  places  at  the  end  of  tJiat  time  are  pru- 
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dieted.  The  prediotion  ia  verified  by  obGerration.  From 
this,  eiiher  of  two  inferencea  may  be  drawn,  Assonmig 
tiie  maaaea  to  be  nuclianged,  their  energiea,  actual  and  poten- 
tial, may  be  proved  to  be  ondimiQished  j  or  asBnining  their 
energies  to  be  nndiminislied,  the  masses  may  be  proved  an> 
(duyaged.  But  tha  validity  of  one  or  other  inference,  de* 
pends  wholly  on  the  truth  of  the  assomption  that  the  unit 
at  force  is  unchanged.  Let  it  be  supposed  that  tho  gravi- 
tation of  the  two  bodies  towards  each  other  at  the  given 
distance,  has  vuied,  and  the  oonclnsioaB  drawn  are  no  longer 
true.  Nor  is  it  only  in  their  concrete  data  that 

the  reasonings  of  terrestrial  uid  celestial  physios  assume  the 
Persistence  of  Force.  The  equality  of  action  and  reactioa 
is  taken  for  granted  from  beginning  to  end  of  either  argu- 
ment; and  to  assert  that  action  and  reaction  are  eqoal 
imd  opposite,  ia  to  assert  that  Force  is  persistent.  The 
allegation  really  amounts  to  this,  that  there  cannot  be 
an  isolated  force  beginnmg  and  ending  in  nothing;  but 
that  any  force  manifested,  implies  on  equal  antecedent  force 
£rom  which  it  ia  derived,  and  ^;unst  which  it  is  a  reaction. 
We  might  indeed  be  certain,  even  in  the  absence  of  any 
such  analysis  as  the  foregoing,  that  there  most  exist  some 
principle  which,  as  being  the  basis  of  science,  oannot  be 
established  by  science.  All  reasoued-out  conclosionB  what- 
ever must  rest  on  some  postulate.  As  before  shown  (§  2-3), 
we  cannot  go  on  merging  derivative  truths  in  those  wider 
and  wider  truths  from  which  they  are  derived,  without 
reaching  at  last  a  widest  truth  which  can  be  merged  in  no 
other,  or  derived  from  no  other.  And  whoever  oontem- 
platffl  the  relation  in  which  it  stands  to  the  truths  of  science 
in  general,  will  see  that  this  troth  transoendiug  demonstra- 
tion is  the  Persistence  of  Force. 

§  02.  But  now  what  is  Uie  force  of  which  we  predi- 
cate persistence  F  It  ia  not  the  force  we  are  immediately 
oonsoiouB  of  in   our  own  muscular  efforts;   for  this  doec 
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not  persist.  As  soon  as  an  ontstretclied  limb  is  relaxetl, 
the  Beime  of  tension  disappears.  True,  ve  aaaert  that  in  the  • 
stone  thrown  or  in  the  weight  lifted,  ia  exhibited  the  effeot 
o£  thia  moscolar  tension;  and  that  the  force  which  has 
ooased  to  be  present  in  onr  cooBoioaaness,  exists  elsewhere. 
Bat  it  does  not  exist  elsewhere  nnder  any  form  cognisable 
by  UB.  In  §  18  we  saw  that  though,  on  raising  an  object 
from  the  ground,  we  are  obliged  to  think  of  its  down- 
ward pnll  88  equal  and  opposite  to  our  upward  pnll ;  and 
thoi^h  it  is  impossible  to  repreBont  these  as  eqnal  without 
representing  them  aa  like  in  kind ;  yet,  sinoe  their  likeness 
in  kind  would  imply  in  the  object  a  sensation  of  muscular 
tension,  which  oannot  be  ascribed  to  it,  we  are  compelled  to 
admit  that  force  as  it  exists  out  of  our  consciousness,  is  not 
force  as  we  know  it.  Hence  the  force  of  which  we  assert 
persistence  is  that  Absolute  Force  of  which  we  are  indefi- 
nitely conscious  as  the  necessary  correlate  of  the  force  we 
know.  By  the  Persistence  of  Force,  we  really  mean  the 
persistence  of  some  Cause  which  transcends  onr  know- 
ledge and  conception.  In  asserting  it  we  assert  an  Uncon- 
ditioned Beality,  without  beginning  or  end. 

Thns,  quite  unexpectedly,  we  come  down  once  more  to 
that  ultimate  truth  in  which,  as  we  saw.  Religion  and 
Science  coalesce.  On  examining  the  data  onderlying  a 
rational  Theory  of  Things,  we  find  them  all  at  last  re- 
solvable into  that  datum  without  which  consciousness  was 
shown  to  be  impossible — the  continued  existence  of  an  TTu- 
knowable  as  the  necessary  correlative  of  the  Knowable. 

The  sole  truth  which  transcends  experience  by  underlying 
it,  ia  thus  the  Persistence  of  Force.  This  being  the  basis 
of  experience,  must  be  the  basis  of  any  scientific  organiza 
tion  of  e^qteriences.  To  this  an  ultimate  analysis  brings 
OS  down ;  and  on  this  a  rational  synthesis  must  build  up. 
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§  63.  The  first  dodnotion  to  be  drawn  from  the  oltimattt 
niuTOrsal  trath  tliat  force  persists,  is  tliat  the  re- 
Utdons  unong  forcea  persist.  Bapposing  a  given  mmii- 
festation  of  force,  under  a  given  form  and  gireu  condi- 
tiomij  be  either  preceded  by  or  succeeded  by  some  other 
manifestation,  it  moat,  in  all  cases  where  the  form  and 
conditions  are  the  same,  be  preceded  by  or  succeeded  by 
such  other  manifcatatioa.  Brery  antecedent  mode  of  the 
Unknowable  moat  hare  an  invtuiable  connexion,  qnantitatiTe 
BnA  qaalitatiTCj  with  that  mode  of  the  Unknowable  whidi 
we  call  its  consequent. 

For  to  say  otherwise  is  to  deny  the  persistence  of  force. 
If  in  any  two  cases  there  is  exact  likeness  not  only  between 
those  most  conspionona  antecedents  which  we  distinguish 
as  the  causes,  but  also  between  those  accompanying  antece* 
dents  which  we  call  the  conditions,  we  cannot  affirm  that 
the  efiecta  will  di&r,  without  a£Qrming  either  that  some 
fierce  has  come  into  existence  or  that  some  force  has  ceased 
to  exist.  If  the  cooperative  forces  in  the  one  case  are 
equal  to  those  in  the  other,  each  to  each,  in  distribution  and 
amonnt ;  then  it  is  impossible  to  conceive  the  product  (tf 
their  joint  action  in  the  one  case  as  nnlike  that  in  the  otiier, 
withoat  conceiving  one  or  more  of  the  forces  to  have  in- 
creased or  diminished  in  qoimtity  j  and  tliia  ia  conceiving 
that  force  is  not  p^^teni. 
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To  impress  tlie  trath  hore  enoiiciatod  nnder  its  most 
abstract  form,  some  illastrations  will  he  desirable. 

§  64.  Let  two  eqnal  bnlleta  be  projected  with  equal 
forces ;  then,  in  equal  times,  equal  distances  most  be  tra,' 
veiled  hy  them.  The  asecrtioo  that  one  of  them  will  describe 
ta  assigned  space  sooner  than  the  other,  though  their 
initial  momenta  were  alike  and  Lboy  hare  been  eqnaUy 
resisted  (for  if  thoy  are  oueqnally  resisted  the  antecedents 
differ)  is  au  assertion  that  eqoal  tpiantities  of  force  have  not 
done  equal  amounts  of  work;  and  tliis  cannot  bo  thonght  with- 
out thinking  that  some  force  has  disappeared  into  nothing  or 
arisen  out  of  nothing.  Assume,  farther,  that  during 

its  flight,  one  of  them  has  been  drawn  by  the  Earth  a  certain 
number  of  inches  out  of  its  original  line  of  movement ;  then 
the  other,  which  has  moved  the  sam^e  distance  in  the  same 
time,  must  have  &llen  just  as  far  towt^ds  the  Earth. 
No  oUier  result  can  bs  imagined  without  im^ining 
tiiat  equal  attractions  acting  for  equal  times,  have  pro* 
duced  oneqaal  efieotsj  which  involves  the  inoonceivable 
proposition  that  some  aotioa  has  been  created  or  anni- 
hilated. AgaiUj  one  of  the  bnllets  having  pene- 
trated the  tai^t  to  a  certain  depth,  penetratioo  by 
the  other  boUet  to  a  smalls  depth,  onlees  caused  hy 
altered  shape  of  the  bullet  or  greater  local  density  in  the 
target,  cannot  bo  mentally  represented.  Soch  a  modifica> 
tion  of  the  consoquenta  without  modification  of  &.e  ante- 
cedents, is  thinkable  only  through  the  impossible  thought 
that  something  has  become  nothing  or  nothing  has  become 
something. 

It  is  thus  not  with  sequences  only,  bat  also  with  simnl- 
taneoos  changes  and  permanent  co-existences.  Given 
charges  of  powder  aUke  in  quantity  and  quality,  fired  from 
barrels  of  the  same  structure,  and  propelling  bullets  of 
equal  weights,  sizes,  and  forms,  similu-ly  ranuned  down; 
and  it  is  •  necessaiT'  inference  that  the  coscomitant  actions 
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wLich  make  tip  tlie  explosion,  will  bear  to  one  anotber  like 
relations  of  quantity  and  quality  in  (he  two  caaes.  The  pro- 
portions  among  the  different  products  of  combustion  will  be 
equal.  The  several  amonnta  of  force  taken  np  in  giving 
momentom  to  the  bnUet,  heat  to  the  gases,  and  sonnd  on 
their  escape,  will  preserve  the  same  ratios.  Tho  qnantitiea 
of  light  and  amoke  in  the  one  case  will  be  what  tlwy  are  in 
tiie  other ;  and  the  two  recoils  will  be  alike.  For  no  dif- 
ference of  proportion,  or  no  diCforence  of  relation,  among  these 
concurrent  phenomena  can  be  imagined  as  arising,  withont 
imagining  such  difference  of  proportion  or  relation  aa  arising 
uncaused — as  arising  by  the  creation  or  annihilation  of 
force. 

That  which  here  holds  between  two  cases  must  hold 
among  any  number  of  cases;  and  that  which  here  holds 
between  uitecedents  and  consequents  that  are  comparatively 
simple,  must  hold  however  inrolved  the  antecedents  become 
and  however  involved  the  consequents  become. 

§  65.  Thna  what  we  call  uniformity  of  law,  resolvable  aa 
we  find  it  into  the  persistence  of  relationa  among  forces,  is 
an  immediate  corollary  &om  the  persistence  of  force.  The 
general  conclusion  that  there  exist  constant  connexions 
among  phenomena,  ordinarily  regarded  as  an  inductive 
conclusion  only,  is  really  a  conclusion  dedncible  from  the 
ultimate  datum  of  consciousness.  Though,  in  saying  this,  wo 
Beem  to  be  illegitimately  inferring  that  what  is  true  of 
the  ego  is  also  true  of  the  non-ego ;  yet  here  this  inference  is 
legitimate.  For  that  which  wo  thus  predicate  as  holding  in 
common  of  ego  and  mm-ego,  is  that  which  they  have  in 
common  as  being  both  existences.  The  assertion  of  an  exist- 
ence beyond  consciousness,  is  itself  an  assertion  that  there  ia 
something  beyond  consciousness  which  persists;  for  persist- 
•nee  is  nothing  more  than  continued  existence,  and  existence 
cannot  be  thought  of  as  other  than  continued.  And  we 
flumot  assert  persistence  of  this  something  beyond  conscioor 
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ness,  withoat  asserting  that  the  reUtiona  among  its  nmni. 
festations  are  persistent. 

Tliat  imifonoity  of  l&w  thoa  follows  inevitably  &oin  the 
persistence  of  force,  will  become  more  and  more  clear  as  we 
advance.  The  next  chapter  will  indireotlf  supply  abundant 
illnthfatriftiiB  of  it* 
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CHAPTEE  Tin. 

THS   TRANSFORMATION   AND   EQUIVALBKCK   0*   FORCEI, 

§  66  When,  to  the  nnaided  senses^  Science  began  to  add 
cupplementary  aenaes  in  the  shape  of  measuring  inatrumenta, 
men  began  to  perceive  Tarious  phenomena  which  eyes  and 
^gerB  could  not  distinguish.  Of  known  forms  of  force, 
minuter  manifestations  became  appreciable ;  and  forms  of 
force  before  unknown  were  rendered  cognizable  and  measure- 
able.  Wbere  forces  had  apparently  ended  in  nothing,  and 
had  been  carelessly  supposed  to  have  actually  done  so,  instru- 
mental observation  proved  that  effects  had  ia  every  instance 
been  produced  :  the  forces  reappearing  in  new  shapes. 
Hence  there  has  at  length  arisen  the  inquiry  whether  the 
force  displayed  in  each  surrounding  change,  does  not  in  the 
act  of  expenditure  undergo  metamorphosis  into  an  equivalent 
amount  of  some  other  force  or  forces.  And  to  this  inquiry 
experiment  is  giving  an  affirmative  answer,  which  becomes 
daily  more  decisive.  Meyer,  Joule,  Grove  and  Helmholtz 
are  more  than  any  others  to  be  credited  with  the  clear  enunci- 
ation of  this  doctrine.  Let  us  glance  at  the  evidence  on 
which  it  reeta. 

Motion,  wherever  we  can  directly  trace  its  genesis,  we  find 
to  pre-exist  as  some  other  mode  of  force.  Our  own  volun- 
tary acts  have  always  certain  sensations  of  musc^ilar 
tension  as  their  antecedents.  When,  as  in  letting  fall  a  re- 
laxed limb,  we  are  conscious  of  a  bodily  movement  requiring 
no  effort,  the  explanation  ia  that  the  effort  was  exerted  in 
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Ruaing  the  limb  to  the  position  whence  it  fell.  In  this  case, 
BS  in  the  case  of  an  inanimate  body  dceoending  to  the  Earth, 
the  force  accumulated  by  the  downward  motion  is  just  equal 
to  the  force  previously  expended  in  the  act  of  eleva- 
tion. .  Converacly,  Motion  that  ie  arrested  producee, 
under  different  circuniBtaac«s,  heat,  electricity,  magnetism, 
light.  From  the  warming  of  the  hands  by  rubbing  them 
together,  up  to  the  ignition  of  a  railway-brake  by  intense 
friction — from  the  lighting  of  detonating  powder  by  percos- 
■ion,  up  to  the  setting  on  fire  a  block  of  wood  by  a  few  blows 
from  a  steam-hammer ;  we  have  abundant  instances  in  which 
heat  arises  as  Motion  ceases.  It  ia  uniformly  found,  that  the 
heat  generated  is  great  in  proportion  as  the  Motion  lost  is 
great ;  and  that  to  diminish  the  arrest  of  motion,  by  di- 
minishing the  friction,  is  to  diminish  the  quantity  of  heat 
evolved.  The  production  of  electricity  by  Motion  is  illus- 
trated equally  in  the  boy's  experiment  with  rubbed  sealing- 
wax,  in  the  common  electrical  machine,  and  in  the  apparatus 
for  exciting  electricity  by  the  escape  of  steam.  Wherever 
there  is  friction  between  heterogeneous  bodies,  electrical  dis- 
turbance is  one  of  the  consequences.  Magnetism  may  result 
from  Motion  either  immediately,  as  through  percussion  on 
iron,  or  mediately  as  through  electric  currents  previously 
generated  by  Motion.  And  similarly.  Motion  may  create 
light ;  either  directly,  as  in  the  minute  incandescent  frag- 
ments struck  off  by  violent  collisions,  or  indirectly,  as 
through  the  electric  spark.  "  Lastly,  Motion  may  be  again 
reproduced  by  the  forces  which  have  emanated  from  Motion ; 
thus,  the  divergence  of  the  electrometer,  the  revolution  of 
the  electrical  wheel,  the  deflection  of  the  magnetic  needle, 
are,  when  resulting  from  frictional  electricity,  palpable  move* 
ments  reproduced  by  the  intermediate  modes  of  force,  which 
have  IhemsclveB  been  originated  by  motion." 

That  mode  of  force  which  we  distinguish  as  Heat,  is  now 
generally  regarded  by  physicists  as  molecular  motion — not 
uotion  as  displayed  in  the  changed  relations  of  sensible 
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BmaBea  to  each  other,  bat  aa  occnmBg  among  the  nnito  of 
which  such  seiudble  naaAes  consiat.  If  we  cease  to  think  of 
Heat  aa  that  particnhir  sensation  ^ren  to  ns  b^  bodies  in 
cortaia  conditions,  and  consider  the  phenomena  othertrise 
presented  bj  these  bodies,  we  find  that  motion,  either  in 
them  or  in  surroanding  bodies,  or  in  both,  is  all  that 
we  have  evidence  of.  With  one  or  two  exceptions  which  are 
obetacleB  to  every  theory  of  Heat,  heated  bodies  expand ;  and 
expansion  can  be  interpreted  only  as  a  movement  of  the  onits 
of  a  msss  in  relation  to  each  other.  That  so>called  radia- 
tion through  which  anything  of  higher  temperature  than 
things  aronnd  it,  communicates  Heat  to  them,  is  clearly  a 
species  of  motion.  Moreover,  the  evidence  afforded  by  the 
thermometer  that  Heat  thus  difiuses  itself,  is  simply  a  move- 
ment caused  in  the  mercurial  column.  And  that  the  molecular 
motion  which  we  call  Heat,  may  be  transformed  into  visible 
motion,  familiar  proof  is  given  by  the  steam-engine ;  in 
which  "  the  piston  and  all  it^  concomitant  masses  of  matter 
jre  moved  by  the  molecular  dilatation  of  the  vapour  of 
water."  "Where  Heat  is  absorbed  without  apparent 

result,  modem  inquiries  show  that  decided  though  unob- 
trusive changes  are  produced :  as  on  gloss,  the  molecular 
state  of  which  is  so  far  changed  by  heat,  that  a  polarized  ray 
of  light  passing  through  it  becomes  visible,  which  it  dues  nut 
do  when  the  glass  is  cold ;  or  as  on  polished  metallic  surfaces, 
which  are  so  far  changed  in  structure  by  thermal  radiations 
Irom  objects  very  close  to  them,  as  to  retain  permanent  im- 
preeeions  of  such  objects.  The  transformation  of  Heat  into 
electricity,  occurs  when  dissimilar  mctels  touching  each  other 
are  heated  at  the  point  of  contact ;  electric  currents  being  so 
induced.  Solid,  incombustible  matter  introduced  into  heated 
gas,  as  lime  into  the  oxy-hydrogen  flame,  becomes  incande- 
scent ;  and  so  exhibits  the  conversion  of  Heat  into  light. 
The  production  of  magnetism  by  Heat,  if  it  cannot  be  proved 
to  take  place  directly,  may  he  proved  to  take  place  indirectly 
through  the  medium  of  electricity.     And  through  the  samfl 
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■nediom  may  be  establielied  the  correlation  of  Heat  and 
chemical  affinity— a  correlation  which  is  indeed  implied  l^ 
the  marked  influence  that  Heat  exerciaea  on  chemical  com- 
poBitian  and  decomposition. 

The  tnLDsformationa  of  Electricity  into  other  modes  of 
force,  are  still  more  clearly  demonstrable.  Produced  by  the 
motion  of  heterogeneous  bodies  in  contact.  Electricity,  through 
attractions  and  repulsions,  will  immediately  reproduce  motion 
in  neighbouring  bodies.  Now  a  current  of  Electricity  gener- 
ates magnetism  in  a  bar  of  soft  iron ;  and  now  the  rotation 
of  a  permanent  magnet  generates  currents  of  Electricity. 
Here  we  have  a  battery  in  which  from  the  play  of  chemical 
.affinities  an  electric  current  reaulta ;  and  there,  in  the 
adjacent  cell,  we  have  an  electric  current  effecting  chemical 
decomposition.  In  the  conducting  -  wire  we  witness  the 
transformation  of  Electricity  into  heat;  while  in  electric 
sparks  and  in  the  voltaic  arc  we  see  light  produced.  Atomic 
arrangement,  too,  is  changed  by  Electricity :  as  instance 
the  transfer  of  matter  from  pole  to  pole  of  a  battery ;  the 
fractures  caused  by  the  disruptive  discharge ;  the  formation 
of  crystals  under  the  infiuence  of  electric  currents.  And 
vhether,  conversely.  Electricity  be  or  be  not  directly  gener* 
ated  by  re- arrangement  of  the  atoms  of  matter,  it  is  at  any 
rate  indirectly  so  generated  through  the  intermediation  of 
magnetism. 

How  from  Magnetism  the  other  physical  forces  result, 
must  he  next  briefly  noted — ^briefly)  because  in  each  succes- 
■ive  case  the  illustrations  become  in  great  part  the  obverse 
forms  of  those  before  given.  That  Magnetism  produces 
motion  is  the  ordinary  evidence  we  have  of  its  existence.  In 
the  magneto-electric  machine  we  see  a  rotating  magnet 
evolving  electricity.  And  the  electricity  so  evolved  may 
immediately  after  exhibit  itself  as  beat,  light,  or  chemical 
affinity.  Faraday's  discovery  of  the  effect  of  Magnetism  on 
polarized  light,  as  well  as  t^e  discovery  that  change  of  mag- 
netio  state  is  acoompanied  by  hea^  pcrat  to  farther  like  oon- 
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sexioiu.  Lastly,  various  experimenta  show  that  the  mag* 
DetJaatioii  of  a  bod^  altera  its  internal  atnictaro ;  and  thai 
eoDTflraely,  the  alteration  of  its  internal  etrocturc^  aa  by 
mechanical  atrun,  alters  its  ma^etic  condition. 

ImprobaUe  as  it  seemed,  it  ie  now  proved  that  from  light 
alao  may  proceed  the  like  variety  of  agencies.  The  solar  rays 
change  the  atomic  arrangements  of  particular  crystals. 
Certain  mixed  gases,  which  do  not  otherwise  combine,  com- 
bine in  the  sunshine.  In  Bome  oompounds  Light  pro- 
duces decomposition.  Since  the  inquiries  of  photegraphera 
have  drawn  attention  to  the  subject,  it  has  been  shown  that 
"a  vast  number  of  substances,  both  elementary  and  com- 
poond,  are  notably  affected  by  this  agent,  even  those  ap- 
parently the  most  unalterable  in  character,  such  as  metals."  * 
And  when  a  daguerreotype  plate  is  connected  with  a  proper 
apparatus  "we  get  chemical  action  on  the  plate,  electricity 
circnlating  through  the  wires,  magnetism  in  the  coil,  boat  in 
the  helix,  and  motion  in  the  needles." 

The  genesis  of  all  other  modes  of  force  &om  Chemical 
Action,  scarcely  needs  poinUng  out.  The  ordinary  accom- 
paniment of  chemical  combination  ia  heat ;  and  when  the 
affinities  are  intense,  light  also  is,  under  fit  conditions,  pro- 
duced. Chemical  changes  involving  alteration  of  bulk,  cause 
motion,  both  in  the  combining  elements  and  in  adjacent 
masses  of  matter :  witness  the  propulsion  of  a  bullet  by  the 
explosion  of  gun-powder.  In  the  galvanic  battery  we  see 
electricity  resulting  from  chemical  composition  and  decom- 
position. While  tlirough  the  medium  of  this  electricity. 
Chemical  Action  produces  magnetism. 

These  facts,  the  larger  part  of  which  are  culled  from  Mr. 
Grrove's  work  on  "  The  Correlation  of  Physical  Forces,"  show 
OB  that  each  force  is  transformable,  lUrectly  or  indirectly, 
into  the  others.  In  every  change  Force  undergoes  meta- 
morphosis ;  and  from  the  new  form  or  forms  it  assumes,  may 
mbseqnently  result  either  the  previous  one  or  any  of  the 
ntt^  in  endless  varie^   of  order  and  combination.     It  ii 


.dbvGooyk" 


202    TBS  T&lHBFOSlUnON  AMD  BQUtrUKNCB  OF  90RC18. 

further  becoming  mamfeet  that  the  physical  forces  stand  not 
simply  in  qualitatxTO  correlations  with  each  other,  but  also  in 
quantitative  correlationa.  Besides  proving  that  one  mode  of 
force  may  be  transformed  into  another  mode,  experiments 
illustrate  the  truth  tliat  from  a  definite  amount  of  one,  defi- 
nite amounts  of  othen  always  arise.  Ordinarily  it  is  in- 
deed difficult  to  show  this ;  since  it  mostly  happens  that  the 
transformation  of  any  force  is  not  into  some  one  of  the  rrst 
but  into  several  of  thom :  the  proportions  being  det«rmin<^ 
by  the  ever-vaiying  conditions.  But  in  certain  coses,  posi- 
tive results  have  been  reached.  Mr.  Joule  has  ascertained 
that  the  fall  of  772  lbs.  through  oeo  foot,  will  raise  the 
temperature  of  a  pound  of  water  one  degree  of  Fahrenbeit. 
'The  investigations  of  Sulong,  Petit  and  Neumann,  have 
proved  a  relation  in  amount  between  the  affinities  of  combin- 
ing bodies  and  the  heat  evolved  during  their  combination.  Be- 
tween chemical  action  and  voltaic  electricity,  a  quantitative 
connexion  has  also  been  established  :  Faraday's  experiments 
implying  that  a  specific  measure  of  elMtiicity  is  disengaged 
by  a  given  measure  of  chemical  action.  The  well-determined 
relations  between  the  quantities  of  heat  generated  and  water 
turned  into  steam,  or  still  better  the  known  expansion  pro- 
duced in  steam  by  each  additional  degree  of  heat,  may  be 
cited  in  further  evidence.  Whence  it  is  no  longer  doubted 
that  among  the  several  forms  which  force  assumes,  the 
quantitative  relations  are  fixed.  The  conclusion  tacitly 
agreed  on  by  physicists,  is,  not  only  that  the  phywcal  forces 
undergo  metamorphoses,  but  that  a  certain  amount  of  each  is 
the  constant  equivalent  of  certain  amounts  of  the  others. 

^  67.  Evcrjwhcrethronghout  the  Cosmos  this  truth  must 
jvariably  hold.  Every  successive  change,  or  group  of 
changes,  going  on  in  it,  must  be  due  to  forces  affiliable  on 
the  like  or  unlike  forces  previously  existing;  while  from  tha 
forces  exhibited  in  such  change  or  changes  mnst  be  derived 
others  more  or  less  transformed.    And  besides  recognizing 
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this  necesBSiy  IhilciDg  of  the  forcos  at  any  time  mtuiifeBted, 
witii  those  precoding  and  succeeding  them,  we  must 
recognize  the  amounts  of  iJiese  forces  as  detensinate— as 
necessarily  prodocing  sach  and  such  quuitities  of  results, 
ftnd  as  necessarily  limited  to  those  qoantitios. 

That  unification  of  knowledge  which  ia  the  bnsiness  of 
Philosophy,  is  but  little  furthered  by  the  establishment  of 
this  truth  under  its  general  f(»7n.  We  mnst  trace  it  out 
under  its  leading  special  forms.  Changes,  and  tbo  accom- 
puiying  transformations  of  forces,  are  everywhere  in  pro- 
gress, from  the  movements  of  stars  to  the  currents  of  our 
thoughts;  and  to  comprehend,  in  any  adequate  way,  the 
meaning  of  the  great  fact  that  forces,  unceasingly  metamor- 
phosed^ are  nowhere  increased  or  decreased,  it  is  reqnisito 
for  us  to  contemplate  the  Tarious  orders  of  changes  going  on 
around,  for  the  purpose  of  ascertaining  whence  arise  the 
forces  they  imply  and  what  becomes  of  these  forces.  Of 
course  if  answerable  at  all,  these  questions  can  be  answered 
only  in  the  rudest  way.  We  cannot  hope  to  establish 
equivalence  among  the  saccessive  manifestations  of  force. 
The  most  we  can  hope  is  to  establish  a  qnalitatire  correla- 
tioQ  that  is  indefinitely  quantitative—quantitative  to  the 
extent  of  involving  something  like  a  due  proportion  between 
causes  and  effects. 

Let  US,  with  the  view  of  trying  to  do  this,  consider  in 
succession  the  several  classes  of  phenomena  which  the  several 
concrete  sciences  deal  with. 

}  68.  The  antecedents  of  those  forces  which  oor  Solar 
System  displays,  belong  to  a  past  of  which  we  can  never  have 
anything  bat  inferential  knowledge ;  and  at  present  we  cannot 
be  said  to  have  even  this.  Numerous  and  strong  as  are  the 
reasons  for  believing  the  Nebular  Hypothesis,  wo  cannot  yet 
regard  it  as  more  than  an  hypothesis.  If,  however,  we 
assume  that  the  matter  composing  the  Solar  System  once 
existed  in  a  diffused  state,  we  have,  in  the  gravitation  of  ita 
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puts,  a  force  adequate  to  produce  tbe  motions  now  going 

Maasea  of  precipitated  neboloTis  matter,  moring  towards 
their  common  centre  of  gravitj  tlirongli  the  reaiating  medinm 
&om  wMch  ibej  were  precipitated,  will  inevitably  cause  a 
general  rotation,  increasing  in  rapidity  aa  the  conceutratioD 
progresses.  So  far  aa  the  evidence  carries  ua,  we  perceive 
some  quantitative  relation  between  the  motions  so  generated 
and  the  gravitatire  forces  expended  in  generating  them. 
The  planets  formed  from  that  matter  which  has  travelled  the 
shortest  distance  towards  the  common  centre  of  gravity, 
have  the  smallest  velocities.  Doubtless  this  ia  explicable  on 
the  teleological  hypothesis ;  since  it  is  a  condition  to  equi- 
hbrium.  But  without  insisting  that  this  is  beside  the  ques- 
tion, it  will  suffice  to  point  out  that  the  like  cannot  be  said 
of  the  planetary  rotations.  No  such  final  canse  can  be 
assigned  for  the  rapid  axial  movement  of  Jnpitor  and  Satom, 
or  the  slow  axial  movement  of  Mercury.  If,  however,  in 
pursnance  of  the  doctrine  of  transformation,  we  look  for  the 
antecedents  of  these  gyrations  which  all  planets  exhibit,  the 
nebular  hypothesis  iiirnishes  us  with  antecedents  which  bear 
manifest  quantitative  relations  to  the  motions  displayed. 
For  the  planets  that  torn  on  their  axes  with  extreme 
rapidity,  are  those  having  great  masses  and  large  orbits— 
those,  that  is,  of  which  the  once  diffused  elements  moved  to 
their  centres  of  gravity  through  immense  spaces,  and  so 
acquired  high  velocities.  While,  conversely,  the  planets 
which  rotate  with  the  smallest  velocities,  are  tbose  funned 
out  of  the  smallest  nebulous  rings— a  relation  still  better 
shown  by  satellites. 

"  But  what,"  it  may  be  asked,  "  has  in  such  case  become 
of  all  that  motion  which  brought  about  the  aggregation  ol 
this  diffiised  matter  into  solid  bodies  f  "  The  answer  is  that 
it  has  been  radiated  in  the  form  of  heat  and  light ;  and  thia 
answer  the  evidence,  so  far  as  it  goes,  confirms.  Geologists 
ODDclade  that  the  heat  of  the  Earth's  still  molten  nucleus  ii 
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bdfc  a  remnant  of  the  lieat  which  once  made  molten  the 
•ntira  Earth.  The  monntainoaa  surfaces  of  the  Moon  and 
of  Venns  (which  alone  are  near  enongli  to  be  Bcratinized), 
indicating,  as  they  do,  oraata  IJiat  have,  like  oar  own,  been 
oormgated  by  contraction,  imply  that  these  bodies  too  have 
undergone  refrigeration.  Lastly,  we  have  in  the  Son  a  still* 
continued  prodaction  of  this  beat  and  light,  which  most 
lesolt  from  the  arrest  of  diffused  matter  moving  towards  a 
common  oentre  of  gravity.  Here  also,  as  before,  s 

qoantitative  relation  ia  traceable.  Among  the  bodies  which 
make  up  the  Solar  System,  those  containing  comparatively 
small  amounts  of  matter  whose  centripetal  motion  has  been 
destroyed,  have  already  lost  ne^ly  all  the  produced  heat :  a 
result  which  their  relatively  larger  Hur&cea  have  facilitated. 
But  the  8un>  a  thousand  times  as  great  in  moss  as  the 
laigeat  planet,  and  having  therefore  to  give  off  an  enormously 
greater  quantity  of  heat  and  light  due  to  arrest  of  moving 
matter,  is  still  radiating  with  great  intensity. 

4  6&.  If  we  inquire  the  origin  of  those  forces  which  have 
wrought  the  surface  of  our  planet  into  its  present  shape,  we 
find  them  txaceable  to  the  primordial  source  just  assigned. 
Ansnming  the  solar  t^stem  to  have  arisen  aa  above  sapposed, 
then  geolc^c  changes  are  either  direct  or  indirect  results 
of  the  unexpended  heat  caused  by  nebular  condensation. 
These  diangea  are  commonly  divided  into  igneous  and 
aqueous — heads  under  which  we  may  most  conveniently 
consider  t^*"", 

All  thoae  periodic  dJBtarbances  whioh  we  call  earthquakes, 
all  Uxoeo  elevations  and  snbaidencee  irhich  they  severallv 
produce,  all  those  accumulated  effects  of  many  such  eleva- 
tions and  subsidettoeg  exhibited  in  ocean-basins,  islands,  cun- 
tinentn,  table-lands,  moontain-chains,  and  all  those  forma- 
tions which  are  distinguished  as  volcanic,  geologists  now 
r^aid  as  modiGcotions  of  the  Earth's  cmst  produced  by  the 
■till-iocdten  matter  occupying  its  interior.     However  uoteo* 
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aUe  may  be  the  details  of  M.  EUe  de  Beatunont's  theory, 
Qiere  ia  good  reasoa  to  accept  the  general  proposidon  titai 
the  disruptions  and  Tariatiocs  of  levetl  which  take  place  at 
intervals  on  the  terrestrial  surface,  are  due  to  the  progreasive 
collapse  of  the  Earth's  solid  envelope  upon  Its  cooling  and 
Gontractiiig  uacleos.  Even  sapposing  that  volcanic  emp* 
tions,  extrusions  of  igneous  rock,  and  upheaved  mountain- 
chains,  could  be  othertvise  satisiactorily  accounted  for,  which 
they  cannot ;  it  would  be  impossible  otherwise  to  account  for 
those  wide-spread  elevations  and  depressions  whence  conti- 
nents and  oceans  result.  The  conolusion  to  be  drawn  is, 
then,  that  the  forces  displayed  in  these  so-called  igneous 
changes,  are  derived  positively  or  negatively  firom  the  unex- 
pended heat  of  the  Earth's  interior.  Such  phenomena  as  the 
fusion  or  agglutination  of  sedimentary  deposits,  the  warming 
of  springs,  the  sublimation  of  metals  into  the  fissures  where 
we  find  them  aa  ores,  may  be  regarded  as  positiTe  results  of 
this  residuary  heat ;  while  fractures  of  strata  and  alteiations 
of  level  are  its  negative  results,  since  they  ensue  on  its  escape. 
The  original  cause  of  all  these  efifeots  is  still,  however,  aa  it 
has  been  from  the  first,  the  gravitating  movement  of  the 
Earth's  matter  towards  the  Earth's  centre ;  seeing  that  to 
this  is  due  both  the  internal  heat  itself  and  the  collapse 
which  takes  place  as  it  is  radiated  into  space. 

When  we  inquire  under  what  forms  previously  existed  the 
force  wbich  works  out  the  geological  changes  classed  as 
aqueous,  the  answer  is  leas  obvious.  The  efiects  of  rain,  of 
rivers,  of  winds,  of  waves,  of  marine  currents,  do  not  mani- 
festly proceed  from  one  general  soarce.  Analysis,  neverthe- 
less, proves  to  us  that  th^  have  a  common  genesis.  If  we 
ask, — Whence  comes  the  power  of  the  river-current,  bearing 
sediment  down  to  the  aea  f  the  reply  is, — The  gravitation  of 
water  throughoat  the  tract  which  this  river  drains.  If  we 
Bsk, — How  oame  the  waterto  be  dispersed  over  this  tract  f  the 
reply  is, — It  fell  in  tbe  shape  of  rain.  If  we  ask, — How  came 
the  rain  to  be  in  that  position  wheooe  it  fell  ?    the  reply  is) 
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•-'HLe  vapour  from  whicli  it  was  oondensed  was  drifted  tli«re 
iiy  tlie  winds.  If  we  ask, — How  cama  this  vapour  to  be  at 
that  elevation  P  the  reply  ia, — It  was  raised  by  evaporatioo. 
And  if  we  ask, — What  force  thus  raised  it  P  the  reply  ia, — 
The  sun's  heat.  Just  that  amount  of  gravitative  force  which 
the  sun's  heat  overcame  in  raising  the  atoms  of  water,  is 
given  out  again  in  the  fall  of  those  atoms  to  the  same  leveL 
Denoe  the  denudations  effected  by  rain  and  rivers,  during 
the  descent  of  thia  condensed  vapour  to  the  level  of  the  sea, 
are  indirectly  due  to  the  sun's  heat.  Similarly  with  the 
winds  that  transport  the  vapours  hither  and  thither.  Con> 
sequent  as  atmospheric  currents  are  on  difierences  of  tempera- 
tore  (either  general,  as  between  the  equatorial  and  polar 
legions,  or  special  as  between  tracts  of  the  Earth's  surface  of 
unlike  physical  characters)  all  such  currents  are  due  to  that 
source  from  which  the  varying  quantities  of  heat  proceed. 
And  if  the  winds  thus  originate,  so  too  do  the  waves  raised 
by  them  on  the  sea's  surface.  Whence  it  foUo'K?  that  what- 
ever changes  waves  produce — the  wearing  away  of  shores, 
the  breaking  down  of  rocks  info  shingle,  sand,  and  mud — 
are  also  traceable  to  the  solar  raya  as  their  primary  cause. 
The  same  may  be  said  of  ocean-currents.  Generated  as  the 
larger  onea  are  by  the  excess  of  heat  which  the  ocean  in 
tropical  climates  continually  acquires  from  the  Sun ;  and 
generated  as  the  smaller  ones  are  by  minor  local  differences 
in  the  quantities  of  solar  heat  absorbed ;  it  follows  that  the 
distribution  of  sediment  and  other  geological  processes  which 
these  marine  curr^ils  effect,  are  affiliable  upon  the  force 
vhieh  the  eun  radiates.  The  only  aqueous  agency  otherwise 
originating  is  that  of  the  tides — an  agency  which,  equally  with 
the  others,  is  traceable  to  unexpended  astronomical  motion. 
But  making  allowance  for  the  changes  which  this  works,  we 
reach  the  condnsion  that  the  slow  wearing  down  of  conti- 
nents and  gradual  filling  up  of  seas,  by  rain,  rivers,  winds, 
waves,  and  ooean>  stresms,  are  the  indirect  effects  of  solar 
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Tbos  the  inference  forced  on  na  by  Uie  doctrine  of  trana* 
formation,  tliat  the  forces  which  have  moulded  and  re- 
monlded  the  Earth's  cmst  mnsthave  pre-exieted  under  some 
oUier  shape,  presents  no  difficulty  if  nebniar  genesis  be 
granted;  since  this  pre-snpposes  certain  forces  that  ore  both 
adequate  to  the  results,  and  cannot  he  expended withoutpro- 
ducing  the  results.  We  see  that  vriiile  the  geological  chaagf!> 
-classed  as  igneous,  arise  from  the  still-progressing  motion  of 
the  Earth's  snbstance  to  its  centre  of  graTity;  the  antagonistic 
changes  classed  as  aqueons,  arise  from  the  still-progresaing 
motion  of  ti»e  Sun's  substance  towards  its  centre  of  gravity — 
a  motioa  which,  transformed  into  heat  and  radiated  to  us,  is 
here  re-transformed,  directly  into  motions  of  the  gaseous  and 
liquid  mutters  on  the  Earth's  surface,  and  indirectly  into 
motions  of  the  solid  matters. 

§  70,  That  the  forces  exhibited  in  vital  actions,  vegetal 
aud  animal,  are  similarly  derived,  is  so  obvions  a  deduction 
from  the  facts  of  organic  chemistry,  that  it  witl  meet  with 
ready  acceptance  from  readers  acquainted  with  these  facts. 
Let  us  note  first  the  phydologicat  generalizatioas ;  and  tiiem 
the  generalizations  which  they  necessitate. 

Plant-life  is  all  directly  or  indirectly  d^>endent  on  the 
heat  and  light  of  the  sun — directly  dependent  in  the  im- 
mense majority  of  plante,  and  indirectly  dependent  iu  plants 
which,  as  the  fungi,  flourish  in  the  dark :  since  these,  growing 
as  they  do  at  the  expense  of  decaying  organic  matter,  medi- 
ately draw  their  forces  from  the  same  original  source.  Each 
plant  owes  the  carbon  and  hydrogen  of  which  it  mainly-con- 
aists,  to  the  carbonic  acid  and  water  conteined  in  the  surronnd- 
ing  air  and  earth.  The  carbonic  acid  and  water  must,  how- 
ever,  be  decomposed  before  their  carbon  and  hydrogen  con 
be  assimilated.  To  overcome  the  powerful  affinities  which 
Qold  their  elements  together,  requires  the  expenditure  of 
force;  and  this  force  is  supplied  by  (he  Sun.  In  what 
maimer  the  decomposition  is  e&cted  we  do  not  know.     Bnt 
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Wfl  know  that  wlien,  under  fit  conditionB,  plante  Rre  exposud 
to  the  Sun'e  rays,  they  give  off  oxygen  and  accamolate  carbon 
and  hydrogen.  In  darkness  this  process  ceases.  It  ceasea 
too  Then  the  quantities  of  light  and  heat  received  are  greatly 
reduced,  as  in  winter.  Conversely,  it  is  active  when  the  light 
Hid  heat  are  great,  as  in  sommer.  And  the  like  relation  is 
seen  in  the  fact  that  while  plant-life  is  Inxuiiant  in  the 
trt^uce,  it  dindnishes  ia  temperate  regions,  and  disappears  as 
we  approach  the  poles.  Thua  the  irreeiatible  inference  is, 
that  the  forces  by  which  plants  ahetract  the  materials  of  their 
tissoes  from  anrrounding  inorganic  compounds — the  forces  by 
which  they  grow  and  carry  on  their  functions,  are  forces  that 
previously  existed  as  solar  radiations. 

That  animal  life  is  immediately  or  mediately  dependent  on 
vegetal  life  is  a  familiar  trath ;  and  that,  in  the  main,  the 
processes  of  animal  life  are  opposite  to  those  of  vegetal  life  is  a 
truth  long  current  among  men  of  science.  Chemically  con- 
sidered, vegetal  life  is  chiefly  a  process  of  de-oxidation,  and 
Bnimal  life  chiefly  a  process  of  oxidation :  chiefly,  we  must 
say,  because  in  so  far  as  plants  are  expenders  of  force  for  the 
purposes  of  organization,  they  are  oxidisers  (as  is  shown  by 
the  exhalation  of  carbonic  acid  during  the  night) ;  and  ani- 
mals, in  some  of  their  minor  processes,  are  probably  de-oxi- 
dizera.  But  with  this  qualification,  the  general  truth  is 
that  while  the  plant,  decomposing  carbonic  acid  and  water 
and  liberating  oxygen,  builds  up  the  detained  carbon  and 
hydrogen  (along  with  a  little  nitrogen  and  mnall  quanti- 
ties of  other  elements  elsewhere  obtained)  into  brunches, 
leaves,  and  seeds;  the  animal,  consuming  these  branches, 
leaves,  and  seeds,  and  absorbing  oxygen,  recomposes  car- 
bonic acid  and  water,  together  with  ccrtuin  nitrogenous 
oompounds  in  minor  amounts.  And  while  the  decom- 
position effected  by  the  plant,  is  at  the  expense  of  cer- 
tain forces  emanating  Irom  the  sun,  which  are  employed 
in  overcoming  the  affinities  of  carbon  and  hydrogen  for  the 
a^gen  united  with  them ; .  the  re-composition  effected  1^  the 
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animal,  is  at  the  profit  of  these,  forcea,  which  are  Ub»«t«d 
during  the  combination  of  such  elements.  Thus  the  move- 
*  ments,  internal  and  external,  of  the  animal,  are  re-appear- 
ancea  in  new  forms  of  a  power  absorbed  by  the  plant  under 
the  shape  of  light  and  heat.  Just  as,  in  the  manner 
above  explained,  the  solar  forces  expended  in  raising  vapour 
from  the  sea's  surface,  are  given  out  again  in  the  fall  of  rain 
and  rivers  to  the  same  level,  and  in  the  accompanying  trans- 
fer of  solid  matters ;  so,  the  solar  forces  that  in  the  plant 
raised  certain  chemical  elements  to  a  condition  of  unstable 
equilibrium,  are  given  out  again  in  the  actions  of  the  animal 
during  the  fall  of  these  elements  to  a  condition  of  stable 
equilibrium. 

Sendee  thus  tracing  a  qualitative  correlation  between  thtee 
two  great  orders  of  organic  activity,  as  wcU  as  between  both 
of  them  and  inorganic  agencies,  we  may  rudely  trace  a 
quantitative  correlation.  Where  vegetal  life  is  abundant,  we 
usually  find  abundant  animal  life ;  and  as  we  advance  from 
torrid  to  temperate  and  frigid  climates,  the  two  decrease  to-' 
gether.  Speaking  generally,  the  animals  of  each  class  reach 
a  larger  size  in  regions  where  vegetation  is  abundant,  than 
in  those  where  it  is  sparse.  And  further,  there  is  a  tolerably 
apparent  connexion  between  the  quantity  of  energy  which 
each  species  of  animal  expends,  and  the  quantity  of  force 
which  the  nutriment  it  absorbs  gives  out  during  oxidation. 

Certain  phenomena  of  development  in  both  plants  and 
animals,  illustrate  still  more  directly  the  ultimate  truth 
enunciated.  Pursuing  the  suggestion  made  by  Mr,  Qrove, 
in  the  first  edition  of  hie  work  on  the  "  Correlation  of  the 
Physical  Forces,"  that  a  connexion  probably  exists  between 
the  forces  classed  as  vital  and  those  clusaed  as  physical, 
Dr.  Carpenter  has  pointed,  out  that  such  a  connexion  is 
clearly  exhibited  during  incubation.  The  transfurmation  of 
the  unorganized  contents  of  an  egg  into  the  organized  chick, 
is  altogether  a  question  of  heat :  withhold  heat  and  the  process 
does  not  commence ;  supply  beat  and  it  goes  on  while  the 
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temperatnre  is  maintained,  but  ceases  when  the  egg  is  alloved 
to  cooL  The  developinental  changes  can  be  completed  only 
By  keeping  the  temperature  with  tolerable  constancy  at  a 
definite  height  for  a  definite  time ;  that  is — only  by  supply- 
ing a  definite  quantity  of  heat.  In  the  metamorphoses  ot 
ineecta  we  may  disoem  parallel  iacts.  Experiments  show 
QOt  only  that  the  hatching  of  their  eggs  is  determined  by 
temperature,  but  also  that  the  evolution  of  the  pupa  into  tlie 
ijoago'  is  similarly  determined }  and  may  be  immensely  ac- 
celerated or  retarded  aooording  as  heat  is  artificially  supplied 
or  withheld.  It  will  suffice  just  to  add  that  the  germmatioii  of 
plants  presents  like  relatione  of  cause  and  effect — relations  so 
similar  that  detail  is  superfluous. 

Thus  then  the  yarioua  changes  exhibited  to  us  by  tho 
o^anio  creation,  whether  considered  as  a  whole,  or  in  its  two 
great  divisions,  or  in  its  individual  members,  conform,  so  far 
as  we  can  asoertiun,  to  the  general  principle.  Where,  as  in 
the  tranafcaraation  of  an  egg  into  a  chiok,  we  can  investigate 
the  phenomena  apart  from  all  complications,  we  £nd  that  the 
force  manifested  in  the  process  of  organisation,  involves 
expenditure  of  a  pre-existing  force.  Where  it  is  not,  aa 
in  the  egg  or  the  chrysalis,  merely  the  change  of  a  fixed 
quanti^  of  matter  into  a  new  shape,  but  where,  as  in  the 
growing  plant  or  animal,  we  have  an  incorporation  of  matter 
existing  outside,  there  is  still  a  pre-existing  external  force 
at  the  cost  of  which  this  incorporation  is  effected.  And 
where,  aa  in  Uie  higher  division  of  organisms,  there  re- 
main over  and  above  the  forces  expended  in  organization, 
certain  surplus  forces  expended  in  movement,  these  too  are 
indirectly  derived  &om  tl"'f  same  pre-existing  external  fort.'a. 

§  71.  Even  after  all  that  has  been  said  in  the  foregoing 
part  of  this  work,  many  will  be  alarmed  by  the  assertion, 
tiut  the  forces  which  we  distinguish  as  mental,  come  within 
the  same  generalization.  Yet  there  is  no  alternative  but  to 
make  this  assertion :  the  facts  which  justify,  or  rather  which 
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necessitate  it,  being  Bbnndaiit  and  ooDBpiGoooB.  They  taH 
into  the  following  groups. 

All  impressions  from  moment  to  moment  made  on  oar 
organs  of  secs^  stand  in  direct  correlation  with  physical 
forces  existing  externally.  The  modes  of  conacioaaneas  called 
pressure,  motion,  sound,  light,  heat,  are  effecta  produced  in 
US  by  agencies  which,  as  otherwise  expended,  crush  or  fracture 
pieoee  of  matter,  generate  Tibrationa  in  aurroanding  objects, 
cause  chemical  combinations,  and  reduce  aubatancea  from  a 
solid  to  a  liqnid  form.  Hence  if  we  regard  the  changea  of 
relative  position,  of  aggregation,  or  of  chemical  state,  thus 
arifdng,  as  being  transformed  manifestationa  of  the  agencies 
from  which  they  arise  ;  so  must  we  regard  the  sensations 
which  such  agencies  produce  in  us,  as  new  forms  of  the  forcen 
producing  them.  Any  hesitation  to  admit  that,  be- 

tween  the  physical  forces  and  the  sensations  there  exists  a 
correlation  like  that  between  the  physical  forcea  thomselveB, 
must  disappear  on  remembering  how  the  one  correlation,  lihe 
the  other,  is  not  qualitatiTe  only  bat  qnantitatire.  Masses 
of  matter  which,  by  scales  or  dynamometer,  are  shown  to 
differ  greatly  in  weight,  differ  as  greatly  in  the  feelings  of 
pressure  they  produce  on  our  bodies.  In  arresting  moving 
objects,  the  strains  we  are  conscious  of  are  proportionate  to 
the  momenta  of  such  objects  as  otherwise  measured.  Under 
like  conditions  the  impressions  of  sounds  given  to  ns  by 
vibrating  strings,  bells,  or  columns  cf  air,  are  found  to  vary 
in  atrength  with  the  amount  of  force  applied.  Fluids  or 
prdids  proved  to  be  markedly  contrasted  in  temperature  by 
the  different  degrees  of  expansion  they  produce  in  the 
mercurial  column,  produce  in  us  correspondingly  different 
ilegrees  of  the  sensation  of  heat.  And  similarly  unlike  in- 
tensities in  our  impressions  of  light,  answer  to  unlike  efiocts 
as  measured  by  photometers. 

Besides  the  correlation  and  equivalence  between  external 
physical  forces,  and  the  mental  forces  generated  by  them  in 
us  under  the  form  of  sensations,  there  is  a  correhtUon  and 
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•qaiTalence  betwccB  sensationa  and  those  physical  forcei 
which,  in  the  shape  of  bodily  actions,  result  from  them.  The 
feelings  we  distinguish  as  light,  heat,  sound,  odour,  taste, 
pressure,  &c.,  do  nov  die  away  without  immediate  results ; 
but  are  invariably  followed  by  other  manifestations  of  force, 
lu  addition  to  the  excitements  of  secreting  organs,  that  are 
In  some  cases  traceable,  there  arises  a  conti^tion  of  the  iii' 
voluntary  muscles,  or  of  the  voluntary  muscles,  or  of  both. 
Sensations  increase  the  action  of  the  heart — slightly  when 
they  are  slight ;  markedly  when  they  are  marked ;  and  recent 
physiological  inquiries  imply  not  only  that  contraction  of  the 
heart  is  excited  by  every  sensation,  but  also  that  the  muscular 
fibres  throughont  the  whole  vascular  system,  are  at  the  same 
time  more  or  less  contracted.  The  respiratory  muscles,  too, 
are  stimulated  into  greater  activity  by  sensations.  The  rate 
of  breathing  is  visibly  and  audibly  augmented  both  by  plea- 
surable and  painful  impressions  on  the  nerves,  when  these 
reach  any  intensity.  It  has  even  of  Late  been  shown  that 
inspiration  becomes  mora  ^^uent  on  transition  from  dark- 
ness into  sunshine, — a  result  probably  due  to  the  increased 
amount  of  direct  and  indirect  nervous  stimulation  involved. 
When  the  quantity  of  sensation  is  great,  it  generates  con- 
tractiona  of  the  voluntary  muscles,  as  well  as  of  the  involun- 
tary ones  Unusual  excitement  of  the  nerves  of  touch,  as  by 
tickling,  is  followed  by  almost  incontrollable  movemeatB  of 
the  limbs.  Violent  pains  cause  violent  struggles.  The 
start  that  succeeds  a  loud  sound,  the  wry  face  produced  by 
the  taste  of  anything  extremely  disagreeable,  the  jerk  with 
which  the  hand  or  foot  is  snatched  out  of  water  that  b  very 
hot,  are  instances  of  th»  transformafioa  of  feeling  into 
motion ;  and  in  these  cases,  as  in  all  others,  it  is  manifest 
that  the  quantity  of  bodily  action  is  proportionate  to  the 
quantity  of  sensation.  Even  where  from  pride  there  is  a 
suppression  of  the  screams  and  groans  expressive  of  great 
pain  (also  indirect  results  of  muscular  contraction),  we  may 
still  see  in  the  clenching  of  the  hands,  the  knitting  of  the 
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brows,  and  the  setting  of  the  teeth,  thai  the  bodily  actioufl 
developed  are  as  great,  though  less  obtnuive  ia  their  re- 
sults. If  we  take  emotions  instead  of  aenaations,  we 
find  the  correlation  and  equivalence  equally  manifeat.  Not 
only  are  the  modes  of  conBciousneas  directly  produced  in  ua 
by  physictil  forces,  re- transformable  into  physical  forces  under 
(he  form  of  muscular  motions  and  the  changes  they  initiate  ; 
but  the  like  is  true  of  those  modes  of  consciougaesa  which  are 
not  directly  produced  in  us  by  the  physical  forces.  Emotions 
of  moderate  intensity,  like  sensations  of  moderate  intensity, 
generato  little  beyond  excitement  of  the  heart  and  Tssculaa' 
system,  joined  sometimes  with  increased  action  of  glandular 
organs.  But  as  the  emotions  rise  in  strength,  the  muscles  of 
the  face,  body,  and  limbs,  begin  to  move.  Of  examples  may 
be  mentioned  the  frowns,  dilated  nostrils,  and  stampings  of 
anger ;  the  contracted  brows,  and  wrung  hands,  of  grief;  the 
smiles  and  leaps  of  joy ;  and  the  frantic  struggles  of  terrcn-  or 
despair.  Passing  over  certain  apparent,  but  only  apparent, 
exceptions,  we  see  that  whatever  be  the  kind  of  emotion, 
there  is  a  manifest  relation  between  its  amount,  and  ihe 
amount  of  muscular  action  induced :  alike  from  the  erect 
carriage  and  elastic  step  of  exhilaration,  up  to  the  dancings 
of  immense  delight,  and  from  the  fidgettiness  of  impatience 
np  to  the  almost  convulsive  movements  accompanying  great 
mental  agony.  To  these  several  orders  of  evidence 
must  be  joined  the  further  one,  that  between  our  feelings  and 
those  voluntary  motions  into  which  they  are  transformed, 
there  comes  the  sensation  of  muscular  tension,  standing  in 
manifest  correlation  with  both  —  a  correlation  that  ia  dis> 
tinctly  quantitative:  the  sense  of  strain  varying,  other 
things  equal,  directly  as  the  quantity  of  momentum 
generated. 

"  But  how,'  it  may  be  askel,  "  can  we  interpret  by  the 
law  of  correlation  the  genesis  of  those  thoughts  and  feelingp 
which,  instead  of  following  external  stimuli,  arise  spontaneous- 
ly P     Between  the  indignation  caused  by  an  insult,  and  the 
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load  BoimdB  or  Tiolent  acta  that  foUowi  tlie  alleged  connexioo 
may  hold ;  but  whence  come  the  crowd  of  ideaa  and  the  mass 
of  feelings  that  expend  themselveB  in  these  dcmoDstrations  F 
They  are  dearly  not  eguivalenta  of  the  sepaationa  produced 
b}'  the  words  on  the  ears;  for  the  same  words  otherwise 
arranged,  would  not  have  caused  them.  The  thing  said 
bears  to  the  mental  action  it  excites,  much  the  same  rektion 
that  the  pulling  of  a  trigger  bears  to  the  subsequent  explo- 
sion— does  not  produce  the  power,  but  merely  libwatea  it. 
Whence  then  arises  this  immense  amount  of  nervous  energy 
which  a  whisper  or  a  glance  may  call  forthP"  The 

reply  is,  that  the  immediate  correlates  of  Uiese  and  other  such 
modes  of  conBciouaness,  ore  not  to  be  found  in  the  agencies 
acting  on  us  externally,  but  in  certain  internal  agencies. 
The  forces  called  vital,  which  we  have  seen  to  be  correlates 
of  the  forces  called  physical,  are  the  immediate  sources  of 
these  thoughts  and  feelings ;  and  are  expended  in  producing 
them.  The  proofs  of  this  are  various.  Here  are  some  of 
them.  It  is  a  conspicuous  fact  that  mental  action  is 

contingent  on  the  presence  of  a  certain  nervous  apparatus ; 
and  that,  greatly  obscured  as  it  is  by  numerous  and  involved 
conditions,  a  general  relation  may  be  traced  between  the  size 
of  this  apparatus  and  the  quantity  of  mental  action  as  measur- 
ed by  its  results.  Further,  this  apparatus  has  a  particular 
chemical  constitution  on  which  its  activity  depends ;  aii'l 
there  is  one  element  in  it  between  the  amount  of  which  and 
-  the  amount  of  function  performed,  there  is  an  ascertained 
connexion :  the  proportioa  of  phosphorua  present  in  the  brain 
being  the  smallest  in  infancy,  old  age  and  idiotcy,  and  the 
greatest  during  the  prime  o£  life.  Note  next,  that 

the  evolution  of  thought  and  emotion  varies,  other  things 
equal,  with  the  supply  of  blood  t^  the  brain.  On  the  one 
band,  a  cessation  of  the  cerebral  circulation,  from  arrest  of 
the  heart's  action,  immediately  entaila  unconsciousness.  Ou 
the  other  hand,  exoeaa  of  cerebral  circulation  (unless  it  is 
moh  aa  to  cause  undue  pressure}  results  in  an  excitement 
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riring  finally  to  delirium.  Ifot  the  qoantity  onlr, 

but  also  the  condition  of  the  blood  passing  through  the 
aeryoos  system,  influences  the  mental  manifeatations.  The 
arterial  currents  must  be  duly  aerated,  to  produce  the  normal 
amount  of  cerebration.  At  the  one  extreme,  we  find  that  if 
the  blood  is  not  allowed  to  exchange  its  carbonic  acid  for 
ozygen,  there  resulta  asphyxia,  with  its  accompanying  stop- 
page of  ideas  and  feelings.  While  at  the  other  extreme,  vre 
find  thaf  by  the  inspiration  of  nitrons  oxide,  there  is  pro- 
duced an  excessive,  and  indeed  irrepressible,  nervous  ac- 
tivity. Besides  the  connexion  between  the  develop- 
ment of  the  mental  forces  and  the  presence  of  sufficient 
o^gen  in  the  cerebral  arteries,  there  is  a  kindred  connexion 
between  the  development  of  the  mental  forces  and  the  pre- 
sence in  the  cerebral  arteries  of  certain  other  elements. 
There  must  be  supplied  special  materials  for  the  nutrition  of 
the  nervous  centres,  as  well  as  for  their  oxidation.  And  how 
what  we  may  call  the  quantity  of  consciousness,  is,  other  things 
equal,  determined  by  the  constituents  of  the  blood,  is  unmis- 
takeably  seen  in  the  exaltation  that  follows  when  certain 
chemical  compounds,  as  alcohol  and  the  vegeto-alkalien,  are 
added  to  it.  The  gentle  exhilaration  which  tea  and  coSee 
create,  is  familiar  to  all ;  and  though  the  gorgeous  imagina- 
tions and  intense  feelings  of  happiness  produced  by  opium 
and  hashish,  have  been  experienced  by  few,  (in  this  country 
at  least,)  the  testimony  of  those  who  have  experienced  them 
is  sufficiently  conclusive.  Yet  another  proof  that  the 
genesis  of  the  mental  energies  is  immediately  dependent  on 
chemical  change,  is  afforded  by  the  fact,  that  the  effete  pro- 
ducts separated  from  the  blood  by  the  kidneys,  vary  in  cha- 
racter with  the  amount  of  cerebral  action.  Excessive  activity 
of  mind  is  habitually  accompanied  by  the  excretion  of  an  un- 
usual quantity  of  the  alkaline  phosphates.  Conditions  of 
abnormal  nervous  excitement  bring  on  analogous  efiects. 
And  the  "  peculiar  odour  of  the  insane,"  implying  as  it  does 
morbid  products  in  the  perspiration,  shows  a  connexion  \» 
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hreen  insanity  and  a  HpocJal  compomtton  of  the  ciicnlating 
flaide — a  oompoeition  which,  whether  regarded  aa  cause  or 
oonseqnence,  equally  implies  correlation  of  the  mental  and 
the  physical  forces.  Lastly  we  hare  to  note  that  thia 

correlation  too,  ia,  so  for  as  we  can  trace  it,  quaatitatiTe. 
Provided  the  conditions  to  nerTous  action  are  not  infringed 
»n,  and  the  concomitants  are  the  same,  there  ie  a  tolerably 
oonatant  ratio  between  the  amounts  of  the  antecedents  and 
eonscquents.  Within  the  implied  limits,  nervous  stimulants 
and  antesthetica  produce  effects  on  the  thoughts  and  feel- 
ings, proportionate  to  the  quantities  administered.  And 
conTorsely,  where  the  thoughts  and  feelings  form  the  initial 
term  of  the  relation,  the  degree  of  reaction  on  the  bodily 
energies  is  great,  in  proportion  as  they  are  great :  reaching 
in  extreme  cases  a  total  prostration  of  physique. 

YariouB  classes  of  facta  thus  unite  to  prove  that  the  law  of 
metamorphosis,  which  holds  among  the  physical  forces, 
holds  equally  between  them  and  the  mental  forces. 
Those  modes  of  the  Unknowable  which  we  call  mo- 
tion, heat,  light,  uhemical  affinity,  &c.,  are  alike  trans- 
formable into  each  other,  and  into  those  modes  of  the 
Unknowable  which  we  distinguish  aa  sensation,  emotion, 
thought :  theee,  in  their  turns,  being  directly  or  indirectly 
re-transformaUe  into  the  original  shapes.  That  no  idea  or 
feeling  arises,  save  aa  a  result  of  some  physical  force  expended 
in  producing  it,  is  fast  becoming  a  common  place  of  science ; 
and  whoever  duly  weighs  the  evidence  will  see,  that  nothing 
but  an  overwhelming  bias  in  favour  of  a  pre-conceived 
theory,  can  explain  its  non-acceptance.  How  this 

metamorphosis  takes  place — how  a  force  existing  as  motion, 
heat,  or  light,  can  become  a  mode  of  consciousness — how  it  is 
possible  for  aerial  vibrations  to  generate  the  sensation  we  call 
sound,  or  for  the  forces  liberated  by  chemical  changes  in  the 
brain  to  give  rise  to  emotion — these  are  mysteries' which  it  is 
impossible  to  fathom.  But  they  are  not  profounder  mysteries 
than  the  transformations  of  the  physical  forces  into  each  other. 
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They  are  not  mora  completely  beyond  our  comprebeiision 
than  the  natures  of  Mind  and  Matter.  They  have  simply  tho 
Bame  insolubility  as  all  other  ultimate  questions.  We  can 
learn  nothing  more  than  that  here  is  one  of  the  unifoimitiei 
in  the  order  of  phenomena. 

§72.  If  the  geaerallaw  of  transformation  sad  eqniralcnoe 
holds  of  the  forces  we  class  as  vital  and  mental,  it  must  hold 
also  of  those  which  we  class  as  social  Whatever  takes  place 
in  a  society  is  due  to  organic  or  inorganic  agencies,  or  to 
a  combination  of  the  two — results  either  from  the  undirected 
physical  forces  around,  from  these  physical  forces  as  directed 
by  men,  or  from  the  forces  of  the  men  themselTee.  No 
change  can  occur  in  its  organization,  its  modes  of  actiTity,  or 
the  efieots  it  produces  on  the  face  of  the  Earth,  but  what 
proceeds,  mediately  or  immediately,  from  these.  Let  us  con- 
sider first  the  correlation  between  the  phenomena  which 
societtes  display,  and  the  vital  phenomena. 

Social  power  and  life  varies,  other  things  eqoal,  with  the 
population.  Though  different  races,  differing  widely  in  their 
fitness  for  combination,  show  us  that  the  forces  manifested  in 
a  society  are  not  necessarily  proportionate  to  the  number  of 
people ;  yet  we  see  that  under  givet)  conditions,  the  forces 
manifested  are  confined  within  the  limits  which  the  number 
of  people  imposes.  A  email  society,  no  matter  how  superior 
the  character  of  its  members,  cannot  exhibit  the  same 
quantity  of  social  action  as  a  lai^e  one.  The  production  and 
distribution  of  commodities  must  be  on  a  comparatively  small 
scale.  A  multitudinous  press,  a  prolific  literature,  or  a 
massive  political  agitation,  is  not  possible.  And  there  can 
be  but  a  gmall  total  of  results  in  the  shape  of  art-products 
dud  scientific  discoveries.  The   correlation  of   the 

social  with  the  physical  forces  through  the  intermediation  of 
the  vital  ones,  is,  however,  most  clearly  shown  in  the  diff^^ent 
amounts  of  actdvity  displayed  by  the  same  society  according 
u  its  members  are  supplied  with  difibrent  amounts  of  Sam 
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ttam  the  external  world.  la  the  effects  of  good  and  bad 
harreat^  ve  yearly  see  this  relation  illoBtrated.  A  greatly 
deficient  yield  of  wheat  is  aoon  followed  by  a  dimiaution  of 
basinesB.  Factories  are  worked  half-time,  or  close  entirely ; 
railway  traffic  falls  ;  retailers  find  their  sales  much  lessened ; 
bonBe-bnilding  is  almost  suspended  ;  and  if  the  scarcity 
rises  to  famine,  a  thinning  of  the  population  still  more 
diminishes  the  industrial  vivacity.  Conversely,  an  unusually 
abundant  hardest,  occurring  under  conditions  not  otherwise 
onfaTonrable,  both  excites  the  old  producing  and  distributing 
agencies  and  sets  up  new  ones.  The  surplus  social  energy 
finds  Tent  in  BpeculatiTe  enterprises.  Capital  seeking  in- 
Teatmeot  carries  out  indentions  that  have  been  lying  unutil- 
ised. Labour  is  expended  in  opening  new  channels  of  com- 
munication.  There  is  increased  encouragement  to  those  who 
fiimish  the  luxuries  of  life  and  minister  to  the  ccsthctic 
faculties.  There  are  more  marriages,  and  a  greater  rate  of 
increase  in  population.  Thus  the  social  organism  grows 
larger,  more  complex,  and  more  active.  When,  as 

happ^iB  with  most  civilized  nations,  the  whole  of  the  ma- 
terials for  eubnstenoe  are  not  drawn  from  the  area  inhabited, 
but  are  partly  imported,  the  people  are  still  supported  by 
«ertain  harvests  elsewhere  grown  at  the  expense  of  certain 
physical  forces.  Our  own  cottoa-spiuners  and  weavers  supply 
the  most  ooaspicuons  instance  of  a  section  in  one  nation  liv- 
ing, in  great  part,  on  imported  commodities,  purcbased  by  the 
labour  they  expend  on  other  imported  commodities.  But 
though  the  social  activities  of  Ijancashire  are  due  chiefly  to 
materials  not  drawn  from  oar  own  soil,  they  are  none  the  leas 
evolved  from  physical  forces  elsewhere  stored  up  in  fit  formi 
and  then  brought  here. 

If  we  ask  whence  come  these  physical  forces  from  which, 
through  the  intermediation  of  the  vital  forces,  the  social 
forces  arise,  the  reply  is  of  course  as  heretofore — the  solar 
radiations.  Based  as  the  life  of  a  society  is  on  animal  and 
vegetal  products ;  and  dependent  as  these  animal  and  vegetal 
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products  are  ob  tLe  light  and  heat  of  the  sun ;  it  follows  thai 
the  changes  going  on  in  societies  are  effects  of  forces  having 
ft  common  origin  with  those  which  produce  all  the  other 
orders  of  changes  that  hare  been  analyzed.  !Not  only  is  the 
force  expended  by  the  horse  harnessed  to  the  plough,  and  by 
iJie  labourer  guiding  it,  derived  from  the  same  reservoir 
OS  is  the  force  of  the  falling  cataract  and  the  roaring  hurri- 
cane ;  bat  to  this  same  reservoir  are  eventually  traceable  those 
subtler  and  more  complex  manifestations  of  force  which 
humanity,  as  socially  embodied,  evolves.  The  assertion  is  a 
startling  one,  and  by  many  will  be  thought  ludicrous ;  but  it 
is  an  imavoidable  deduction  which  oannot  here  be  passed  over. 
Of  the  physical  forces  that  are  directly  transformed  into 
social  ones,  the  like  is  to  be  said.  Currents  of  air  and  water, 
which  before  the  use  of  steam  were  the  only  agencies  brought 
in  aid  of  muscular  efibrt  for  the  performance  of  industrial 
processes,  are,  as  we  have  seen,  generated  by  the  heat  of  the 
sun.  And  the  inanimate  power  that  now,  to  so  vast  an 
extent,  supplements  human  labour,  is  similarly  derived.  The 
lat«  George  Stephenson  was  one  of  the  first  to  recognize  the 
fact  that  the  force  impelling  his  locomotive,  originally  eman- 
ated from  the  sun.  Stop  by  Bt«p  we  go  back — &om  the  mo- 
t  ion  of  the  piston  to  the  evaporation  of  the  wat«r ;  thence  to 
the  heat  evolved  during  the  oxidation  of  coal ;  thence  to  the 
assimilation  of  carbon  by  the  plants  of  whose  imbedded  re- 
mains coal  coQsiate ;  thence  to  the  carbonic  acid  from  which 
their  carbon  was  obtained ;  and  thence  to  the  rays  of  light 
that  de-oxidized  this  carbonic  acid.  Solar  forces  millions  of 
years  ago  expended  on  the  Earth's  vegetation,  and  sinos 
kicked  up  beneath  its  surface,  now  smelt  the  metals  required 
^r  our  machines,  turn  the  lathes  by  which  the  machines  are 
■hoped,  work  them  when  put  together,  and  distribute  the 
fabrics  they  produce.  And  in  so  far  as  economy  of  labour 
makes  possible  the  support  of  a  larger  population ;  gives  a 
surplus  of  human  power  that  would  else  he  absorbed  in 
manual  occupations  ;  and  it   &cilitat«e  tho  developmeot  <d 
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higher  kinds  of  activity ;  it  is  clear  that  these  social  forceo 
which  are  directly  correlated  with  physical  forces  anciently 
derived  from  the  sun,  are  only  1cm  important  than  those 
whose  correlates  are  the  vital  forces  reconlly  derived  from  it. 

g  73.  Regarded  as  an  induction,  llie  doctrine  set  forth  in 
this  chapter  will  most  likely  be  met  by  a  demurrer.  Many 
who  admit  that  among  physical  phenomena  at  least,  tran*?- 
formation  of  forces  ia  now  established,  will  probably  say  th  it 
inquiry  has  not  yet  gone  far  enough  to  enable  ns  to  predionte 
equivalence.  And  in  req}ect  of  the  forces  classed  as  vitiil, 
mental,  and  social,  the  evidence  assigned,  however  little  to  be 
explained  away,  they  will  consider  by  no  means  conclusive 
even  of  transformation,  mnch  less  of  equivalence. 

To  those  who  think  thus,  it  must  now  however  be  pointed 
out,  that  the  universal  truth  above  illustrated  under  its  various 
aspects,  is  a  necessary  corollary  from  the  persistence  of  force. 
Setting  out  with  the  proposition  that  force  can  neither  come 
into  existence,  nor  cease  to  exist,  the  several  foregoing 
general  conclusions  inevitably  follow.  £ach  manifestation  of 
force  can  be  interpreted  only  as  the  effect  of  some  antecedent 
force :  no  matter  whether  it  be  an  inorganic  action,  an 
animal  movement,  a  thought,  or  a  feeling.  Either  this  must 
be  conceded,  or  else  it  must  be  asserted  that  our  successivo 
states  of  consciousness  are  self-created.  Either  mental 
energies,  as  well  as  bodily  ones,  are  quantitatively  correlated 
to  certain  energies  expended  in  their  production,  end  to 
certain  other  energies  which  they  initiate ;  or  else  nothing 
must  become  something  and  something  must  become  nothing 
The  altemativea  are,  to  deny  the  persistence  of  force,  or  to 
admit  that  every  physical  and  psychial  change  is  generated 
by  certain  antecedent  forces,  and  that  from  given  amounts  of 
such  forces  neither  more  nor  less  of  such  physical  and  psychial 
changes  can  result.  And  since  the  persistence  of  force,  being  a 
datum  of  consciousness,  cannot  be  denied,  its  unavoidable  corol- 
lary must  l>e  accepted.  This  comUarv  cannot  indeed  be 
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made  more  certain  by  accumulatmg  illustratioos.  The  trufJi  «a 
arrived  ot  deductively,  cannot  bo  inductively  confirmed.  For 
every  one  of  such  facta  as  those  above  detailed,  is  established 
only  through  the  indirect  assumption  of  that  persistence  of 
force,  from  which  it  really  follows  as  a  direct  consequence. 
The  most  exact  proof  of  correlation  and  equivalence  which  it 
is  possible  to  reach  by  eEperimental  inquiry,  is  that  baaed  on 
measurement  of  the  forces  expended  and  the  forces  produced. 
But,  as  was  shown  in  ^e  last  chapter,  any  such  procees  of 
measurement  implies  the  use  of  some  onit  of  force  which  is 
assumed  to  remain  constant ;  and  for  this  assumption  there 
can  be  no  warrant  but  that  it  is  a  corollary  from  the  persisU 
ence  of  force.  How  then  can  any  reasoning  based  on  this 
coroUaiy,  prove  the  equally  direct  oorollaiy  thut  when  a  given 
quantity  of  force  ceases  to  exist  under  one  form,  an  equal 
quantity  must  come  into  oxistenco  under  some  other  form  or 
forms  P  Clearly  the  a  priori  truth  expressed  in  this  last 
corollary,  cannot  be  more  firmly  established  by  any  d  poa- 
teriori  proo&  which  the  first  corollary  helps  ns  to. 

"  Wliat  then,"  it  may  be  asked,  "  is  the  nse  of  Uieae  investi- 
gations by  which  transformation  and  equivalence  of  forces  is 
sought  to  be  eetablisbed  as  an  inductive  truth  P  Surely  it 
will  not  be  alleged  that  they  are  uselees.  Yet  if  the  corre- 
lation cannot  be  made  more  certain  by  them  than  it  is  already, 
does  not  their  uselessnesa  necessarily  follow  P"  No.  They  are 
of  value  as  disclosing  the  many  pai'ticular  implications  whioh 
the  general  tnith  does  not  specify.  They  are  of  value  as 
teaching  us  how  much  of  one  mode  of  force  is  the  equivalent 
of  BO  much  of  another  mode.  They  are  of  value  as  detennin- 
iiig  under  what  conditions  each  metomorphoeiB  occurs.  And 
they  are  of  value  as  leading  us  to  inquire  in  what  sh^e 
the  remnant  of  force  has  escaped,  when  the  apparent  results 
are  not  equivalent  to  the  cause. 
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THB  DIBECnON  OF  MOnOK. 

§  74.  The  Absolute  Caose  of  changes,  no  mutter  wbat  may 
be  their  special  natures,  is  not  less  incomprehensible  in  respect 
of  the  unity  or  duality  of  ite  action,  than  in  all  other  respects. 
We  cannot  decide  between  the  alternative  suppo^tionB,  ih^ 
phenomena  are  due  to  the  Tarioualy-conditioned  workings  of  a 
single  force,  and  that  they  are  due  to  the  conflict  of  two  forces. 
Whether,  as  some  contend,  everything  is  explicable  on  the 
hypothesis  of  universal  pressure,  whence  what  we  call  tenraon 
results  differentially  from  inequalities  of  pressure  in  opposite 
directions ;  or  whether,  as  might  be  with  equal  propriety  con- 
tended, things  are  to  be  ezplained  on  the  hypothesis  of  uni- 
venul  tension,  from  which  pressure  is  a  differential  result ;  or 
whether,  as  most  physicists  hold,  prossnro  and  tension  every- 
where co-exist ;  arc  questions  which  it  is  impossible  to  settle. 
Each  of  these  three  suppositions  makes  the  facts  comprehen- 
sible, only  by  postulating  an  inconceivability.  To  assume  a 
universal  pressure,  confessedly  requires  as  to  assume  ai^ 
infinite  plenum — an  unlimited  space  full  of  something  whioh 
ia  everywhere  pressed  by  something  beyond  ;  and  this 
assumption  cannot  be  mentally  realized.  That  universal 
tension  is  the  immediate  agency  to  which  phenomena  are 
due,  is  an  idea  open  to  a  parallel  and  equally  fatal  objection. 
And  however  verbally  intelligible  may  be  the  proposition  that 
pressure  and  tension  everywhere  co-exist,  yet  we  cannot  truljr 


.dbvGooyk" 


294  TBE  DiKBcnoir  <^  motion. 

represent  to  ouraelvcs  one  ultimate  unit  of  matter  as  di'awing 
another  vhile  reeistiDg  it. 

Keverthelcss,  this  last  belief  is  one  which  we  are  compelled 
to  entertain.  Matter  cannot  be  conceived  except  as  inani- 
feating  forces  of  attraction  and  repulsion.  Body  is  dis- 
tingiiished  in  our  consciousness  from  Space,  by  its  of^toeition 
to  our  muscular  energies ;  and  this  opposition  we  feel  under 
the  twofold  form  of  a  cohestou  that  hinders  our  efforts  to 
rend,  and  a  resistance  that  hinders  our  efforts  to  compress. 
Without  resistance  there  can  be  merely  empty  extenaion. 
Without  cohesion  there  can  be  no  resistance.  Probably  this 
conception  of  antagonistic  forces,  is  originally  derived  from 
the  antagonism  of  our  6exor  and  extensor  muscles.  But  be 
this  as  it  may,  we  are  obliged  to  think  of  all  objects  as  made 
up  of  parta  that  attract  and  repel  each  other  ;  since  this  is  the 
form  of  our  experience  of  all  objects. 

By  a  higher  abstraction  results  the  conception  of  attractive 
and  repulsive  forces  pervading  space.  We  cannot  dissociate 
force  from  occupied  extension,  or  occupied  extension  from 
force ;  because  wo  hare  never  an  immediate  consciousness  of 
either  in  the  absence  of  the  other.  K'eTertheless,  we  have 
abundant  proof  that  force  is  exercised  through  what  ap- 
pears to  our  senses  a  vacuity.  Mentally  to  represent  this 
exercise,  we  are  hence  obliged  to  fill  the  apparent  vacuity 
with  a  species  of  matter— an  etberiol  medium.  The  consti- 
tution we  assign  to  this  etherial  medium,  however,  like  the 
constitution  wo  assign  to  solid  substance,  is  necessarily  an 
abstract  of  the  impressions  received  from  tttngible  bodies. 
The  opposition  to  pressure  which  a  tangible  body  offers  to  us, 
is  not  shown  in  one  direction  only,  but  in  all  directions ;  and 
so  likewise  is  its  tenacity.  Suppose  countless  lines  radiating 
from  its  centre  on  every  side,  and  it  reaista  along  each  of  these 
lines  and  coheres  along  each  of  these  lines.  Hence  the 
constitution  of  those  ultimate  units  through  the  instrumen- 
tality of  which  phenomena  are  interpreted.  Be  they  atoms 
of  ponderable  nmtter  or  molocides  of  ether,  the  propt^rtics  ira 
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wnceivs  tliem  to  poesess  are  DOthing  elae  than  theee  per- 
e^tible  propertiee  Idealized.  Ceatres  of  force  attracting  and 
repelling  each  other  in  all  directions,  are  simply  insensible 
portions  of  matter  having  the  endowment*  common  to  sensi- 
ble portions  of  matter — endowments  of  which  we  cannot  by 
any  mental  effort  divest  them.  In  brief,  they  are  the  in- 
Tariable  elemenla  of  the  conception  of  matter,  abstracted  &om 
its  variable  elements — size,  form,  quality,  &o.  And  eo  to 
interpret  manifestations  of  fofce  which  cannot  be  tactually 
experienced,  we  use  the  terms  of  thon^t  supplied  by  our 
tactual  experiences ;  and  this  for  the  sufficient  reason  that  we 
must  use  these  or  none. 

After  ail  that  has  been  before  shown,  and  after  the  hint 
given  above,  it  needs  scarcely  be  said  that  these  universally 
O0-exist«nt  forces  of  attraction  and  repulsion,  must  not  be 
taken  as  realities,  but  as  our  symbols  of  the  reality.  They 
are  the  forms  under  which  the  workings  of  the  Unknowable 
are  cognizable  by  ua — modes  of  the  Unconditioned  as  pre- 
sented under  the  conditions  of  our  consciousness.  But  while 
knowing  that  the  ideas  thus  generated  in  us  are  not  absolutely 
true,  we  may  unreservedly  surrender  ourselves  to  them  as  re- 
latively true ;  and  may  proceed  to  evolve  a  series  of  deduc- 
tions having  a  like  relative  truth. 

f  7S.  From  universally  co-existent  forces  of  attraction  and 
repulsion,  there  r^ult  certain  laws  of  direction  of  all  move* 
ment.  Where  attractive  forces  alone  are  concerned,  or 
rather  are  alone  appreciable,  movement  takes  place  in  the  di- 
rection of  their  resultant ;  which  may,  in  a  sense,  be  called  the 
line  of  greatest  traction.  Where  repulsive  forces  alone  are 
eoncerned,  or  rather  are  alone  appreciable,  movement  takes 
place  along  their  resultant ;  which  ia  usually  known  as  the  line 
of  least  resistance.  And  where  both  attractive  and  repulsive 
forces  are  concerned,  or  are  appreciable,  movement  takes 
place  along  the  resultant  of  all  the  tractions  and  resistances. 
Strictly  spcaHng,  this  lost  is  the  sole  law ;  mnon,  by  th« 
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hypotteais,  Ixitii  forces  are  everywhere  in  action.  Bat 
very  freqaently  the  one  kind  of  force  is  so  immenaely  in 
ezcees  that  the  effect  of  the  other  kind  may  be  left  out  of 
consideration.  Fnu;tictLlIy  we  may  say  that  a  body  falling 
to  the  Earth,  follows  the  line  of  greatest  traction  ;  since, 
though  the  reeistanoe  of  the  air  must,  if  the  body  be  irregular, 
cause  some  divergence  from  this  line,  (quite  perceptible  with 
feathers  and  leaves,}  yet  ordinarily  the  divergence  is  bo  slight 
that  we  may  omit  it.  In  the  same  manner,  though  the  course 
taken  by  the  steam  &om  an  exploding  boiler,  differs  somewhat 
from  that  which  it  would  take  were  gravitation  out  of  the  ques- 
tion ;  yet,  as  gravitation  affects  its  course  infiniteaimally,  we  are 
justified  in  asserting  that  the  escaping  steam  follows  the  line  of 
least  resistance.  Motion  then,  we  may  say,  always  follows  the 
line  of  greatest  traction,  or  the  line  of  least  resistance,  or  the 
resultant  of  the  two :  bearing  in  mind  that  though  the  last  is 
alone  strictly  true,  the  others  are  in  many  cases  sufGciently 
near  the  truth  for  practical  purposes. 

Movement  set  up  in  any  direction  is  itself  a  cause  of  further 
movement  in  that  direction,  since  it  is  the  embodiment  of  a 
surplus  force  in  that  direction.  This  holds  equally  with  the 
transit  of  matter  through  space,  the  transit  of  matter  through 
matter,  and  the  transit  through  matter  of  any  kind  of  vibra- 
tion. In  the  case  of  matter  moving  through  space,  this  prin- 
ciple is  expressed  in  the  law  of  inertia — a  law  on  which  the 
calculations  of  physical  astronomy  are  wholly  based.  In  the 
case  of  matter  moving  throngh  matter,  we  trace  the  same 
truth  under  the  familiar  experience  that  any  breach  made  by 
one  solid  through  another,  or  any  chanaet  formed  by  a  fluid 
through  a  solid,  becomes  a  route  along  which,  other  things 
equal,  subsequent  movements  of  like  nature  take  place.  And 
in  the  case  of  motion  passing  through  matter  under  the  form 
of  an  impulse  communicated  from  part  to  part,  the  facts  of 
m^^etization  go  to  show  that  the  establishment  of  undula- 
tions along  certain  lines,  determines  their  continuance  along 
those  lines. 
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It  fiirther  follows  bam  the  conditionB,  that  the  direotion  of 
uovement  can  rarely  if  erer  be  perfectly  straight.  For 
natter  in  motion  to  pursue  continuoualy  the  exact  line  in 
which  it  sets  oat,  the  forces  of  attraction  and  repnlsion 
most  be  symmetricaUy  disposed  aronnd  ite  path ;  and  the 
ohancee  against  this  are  inRoitely  great.  The  impossibility 
of  making  an  absolutely  true  edge  to  a  bar  of  metal — the 
fact  that  oU  which  can  be  done  by  the  best  mechanical  ap- 
pliancee,  is  to  reduce  the  irregolaritiee  of  such  an  edge  to 
amounts  that  cannot  be  perceived  without  magnifiers — sufii- 
ciently  exempHfiee  how,  in  consequence  of  the  unsymmetrical 
distribution  of  forces  around  the  line  of  movement,  the  move- 
ment is  rendered  more  or  less  indirect.  It  may  be 
well  to  add  that  in  proportion  as  the  forces  at  work  are 
numerous  and  varied,  the  curve  a  moving  body  describes  is 
necessarily  complex  :  witness  the  contrast  between  the  flight 
of  an  arrow  and  the  gyrations  of  a  stick  tossed  about  by 
breakers. 

As  a  step  towards  onification  of  knowledge  we  have  now 
to  trace  those  general  laws  thronghout  the  various  orders  of 
changes  which  the  Cosmoaexhibita.  Wohavetonoto  how  every 
motion  takes  place  along  tho  line  of  greatest  traction,  of  least 
resistance,  or  of  their  resultant ;  how  the  setting  up  of  motion 
along  a  certain  line,  becomes  a  cause  of  its  continuance  along 
that  line ;  how,  nevertheless,  change  of  relations  to  external 
forces,  always  renders  this  line  indirect ;  and  how  the  degree 
of  its  indirectness  increases  with  every  addition  to  the  number 
of  inSnenoes  at  work, 

§  76.  If  we  assume  the  first  stage  in  nebular  condensation 
to  be  the  precipitation  into  fiocculi  of  denser  matter  previously 
diffused  through  a  rarer  medium,  (a  supposition  both  physi- 
cally justified,  and  in  harmony  with  certain  astronomical  ob- 
servations,) we  shall  find  that  nebular  motion  is  interpretable 
in  poisuanoe  of  the  above  general  laws.  Each  portion  of  such 
vapour-like  matter  must  begin  to  move  towards  the  common 
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oentre  of  gravity.  The  tractive  forces  which  would  of  them- 
■elTes  carry  it  in  a  straight  lino  to  tUe  centre  of  gravity,  are 
opposed  by  the  resiatant  forces  of  the  medium  through 
which  it  is  drawn.  The  direction  of  moTement  must  be  the 
resultant  of  theae — a  resultant  which,  in  consequence  of  the 
unsymmetrioal  form  of  the  flocculus,  must  be  a  curve  directed, 
not  to  the  centre  of  gravity,  but  towards  one  side  of  it.  And 
it  may  be  readily  shown  that  in  an  aggregation  of  such  floc- 
ouli,  severally  thus  moving,  there  must,  by  composition  of 
forces,  eventually  result  a  rotation  of  the  whole  nebula  in  one 
direction. 

Merely  noting  this  hypothetical  illustration  for  the  purpose 
of  showing  how  the  law  applies  to  the  case  of  nebular  evolu- 
tion, supposing  it  to  have  taken  place,  let  us  pass  to  the  phe- 
nomena of  the  Solar  System  as  now  exhibited.  Here  the 
general  principles  above  set  forth  are  every  instant  exempli- 
fied. E^h  planet  and  satellite  has  a  momentum  which 
would,  if  acting  alone,  carry  it  forward  in  the  direction  it  is 
at  any  instant  pursuing.  This  momentum  hence  acts  as  a 
resistanoe  to  motion  in  any  other  direction.  Each  planet  and 
satellite,  however,  is  drawn  by  a  force  which,  if  unopposed, 
would  take  it  in  a  straight  line  towards  its  primary.  And  the 
resultant  of  these  two  forces  is  that  curve  which  it  describes — 
a  curve  manifestly  consequent  on  the  unaymmetrical  distribu- 
tion of  the  forces  around  its  path.  This  path,  when  more 
closely  examined,  supplies  us  with  further  illustrations.  For 
it  is  not  an  exact  circle  or  ellipse ;  which  it  would  be  wore  the 
tangential  and  centripetal  forces  the  only  ones  concerned. 
Adjacent  members  of  the  Solar  System,  ever  varying  in  their 
relative  positions,  cause  what  we  call  perturbations;  that  is, 
slight  divergences  in  various  directions  from  that  circle  or 
ellipse  which  the  two  chief  forces  would  produce.  These  per- 
turbations severally  show  us  in  minor  degrees,  how  the  line  of 
movement  is  the  resultant  of  all  the  forces  engaged ;  and  how 
thia  line  becomes  more  complicated  in  proportion  as  the 
forces  ore  multiplied.  If  instead  of  the  motions  of  ths 
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|iluiieit«  tuid  satellites  as  wholes,  we  oonaider  the  rootions  of 
tiieir  parts,  wo  meet  with  oomparatirely  coniplez  illustrations. 
Erery  portion  of  the  Earth's  substaace  in  its  daily  rotation, 
describes  a  curve  which  is  in  the  maia  a  resultant  of  that 
remntance  which  checks  its  nearer  approach  to  the  ceutro  of 
gravity,  th&t  momentum  which  would  carry  it  off  at  a  tangent, 
and  those  Ibrces  of  gravitation  and  cohesion  which  keep  it 
from  being  so  carried  off.  If  this  axial  motion  be  compounded 
with  the  orbital  motion,  the  course  of  each  part  is  seen  to  be 
a  much  more  involved  one.  And  wo  find  it  to  have  a  still 
greater  complication  on  taking  into  account  th-it  lunar  attrao> 
tion  which  mainly  produces  the  tides  and  the  precession  of 
the  equinoxes. 

§  77.  We  come  next  to  terrestrial  changes :  present  ones 
as  observed,  and  past  ones  as  inferred  by  geologists.  Let  us 
set  out  with  the  hourly-occurring  altenttions  in  the  Earth's 
atmosphere ;  descend  to  the  slower  alterations  in  progress  on 
ltd  surface ;  and  then  to  the  still  slower  ones  going  on  beneath. 

Masses  of  air,  absorbing  heat  from  surfaces  warmed  by  the 
sun,  expand,  and  so  lessen  the  weight  of  the  atmospherio 
columns  of  which  they  are  parts.  Hence  they  offer  to  adjacent 
atmospherio  columns,  diminished  lateral  resistance;  and  these, 
moving  in  the  directions  of  the  diminished  resistance,  displace 
the  expanded  air ;  wlule  this,  pursuing  an  upward  course,  dis- 
plays a  motion  along  that  line  in  which  there  is  least  pressure. 
When  again,  by  the  ascent  of  such  heated  masses  from  ex- 
tended areas  like  the  torrid  zone,  there  is  produced  at  the 
upper  surface  of  the  atmosphere,  a  protuberance  beyond  the 
limits  of  equilibrium — when  the  air  forming  this  protuber- 
ance begins  to  over6ow  laterally  towards  the  poles ;  it  docs 
so  because,  while  the  tractive  force  of  the  Earth  is  nearly  the 
tame,  the  lateral  resistance  is  greatly  diminished.  And 
throughout  the  course  of  each  current  thus  generated,  as  well 
u  throughout  the  course  of  each  counter-current  flowing  in- 
to the  vacuum  that  is  left,  the  direction  is  always  the  multeat 
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(^tiie  Earth's  tractive  force  and  the  resistance  oflered  by  th« 
BQiTounding  massea  of  air :  modified  only  by  conflict  with 
other  ourrente  similarly  detenaiaed,  and  by  oollision  with 
prominences  on  the  Earth's  crost.  The  mOTements 

of  water,  in  both  its  gaseous  and  liquid  states,  iumish  further 
examples.  In  conformity  with  the  mechanical  theory  of  heat, 
it  may  be  shown  that  evaporation  is  the  escape  of  partioles  <rf 
water  in  the  direction  of  least  resistance ;  and  that  as  the  re- 
sistance (which  is  due  to  the  pressure  of  the  water  diffitsed  in 
a  gaseous  state)  diminishes,  the  emporation  increases.  Con- 
Tcrsely,  that  rushing  together  of  particles  called  condensation, 
which  takes  place  when  any  portion  of  atmospheric  vapour 
has  its  temperature  much  lowered,  may  be  interpreted  as  a 
diminution  of  the  mutual  pressure  among  the  condensing 
particles,  while  the  pressure  of  surrounding  particles  remains 
the  same ;  and  so  is  a  motion  taking  place  in  the  direction  of 
lessened  resistance.  In  the  course  foUoved  by  the  resulting 
rain-drops,  we  hayeone  of  the  simplest  instances  of  the  joint 
effect  of  the  two  antagonist  forces.  The  Earth's  attraction, 
and  the  resistance  of  atmospheric  currents  ever  varying  in 
direction  and  intensity,  give  as  their  resultants,  lines  which 
incline  to  the  horizon  in  countless  di^rent  degrees  and  under- 
go perpetual  variations.  More  clearly  still  is  the  law  exem- 
plifled  by  these  same  rain-drops  when  they  reach  the  ground. 
In  the  course  they  take  while  trickling  over  its  surface,  in 
every  rill,  in  every  larger  stream,  and  in  every  river,  we  see 
them  descending  as  straight  as  the  antagonism  of  surround' 
ing  objects  permits.  From  moment  to  moment,  the  motion 
of  water  towards  the  Earth's  centra  is  opposed  by  the  solid 
matter  around  and  under  it ;  and  from  moment  to  moment 
ils  route  is  the  resultant  of  the  lines  of  greatest  traction  and 
least  resistance.  So  far  from  a  cascade  furnishing,  as  it  seems 
to  do,  an  exception,  it  furnishes  but  another  illustration.  For 
though  all  solid  obstacles  to  a  vertical  fall  of  the  water  are 
removed,  yet  the  water's  horizontal  momentum  is  an  obstacle ; 
and  the  parabola  in  which  the  stream  leaps  from  t^e  pro- 
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fucting  (edge,  is  generated  hj  the  combined  graTilation  and 
tnomentam.  It  msy  be  well  just  to  drsw  attention 

to  the  degree  of  complexity  here  produced  ia  the  lino  of 
moTement  by  the  variety  of  forces  aX  work.  In  atmospheric 
currenta,  and  still  more  clearly  in  water-courBea  (to  which 
might  be  added  ocean -streams),  the  route  followed  is  too  com- 
plex to  be  defined,  sare  as  a  curve  of  three  dimensions  with 
an  ever  varying  equation. 

The  Earth's  solid  crust  undergoes  changes  that  supply  an- 
other group  of  illustrations.  ITie  denudation  of  lands  and 
the  depositing  of  the  removed  sediment  in  new  strata  at  the 
bnttoma  of  seas  and  lakes,  is  a  process  throughout  which  mo- 
tion is  obviously  determined  in  the  same  way  as  is  that  of  the 
water  effecting  the  transport.  Again,  though  we  have  no 
direct  inductive  proof  that  the  forces  classed  as  igneous,  ex- 
pend themaelTes  along  lines  of  least  resistance ;  yet  what  little 
we  know  of  them  ia  in  harmony  with  the  belief  that  they  do 
so.  Earthquakes  continually  revisit  the  same  localities,  and 
special  tracts  undergo  for  long  periods  together  successive 
elevations  or  subsidences, — facts  which  imply  that  already- 
fractured  portions  of  the  Earth's  cnist  are  those  most  prone 
to  yield  under  the  pressure  oaased  by  fiirthcr  contractions. 
The  distribution  of  volcanoes  along  certain  lines,  as  well  as 
the  frequent  recurrence  of  eruptions  from  the  same  vents, 
are  £actB  of  like  meaning. 

S  78.  That  organic  growth  takes  placo  in  the  dircctioa  of 
least  resistance,  is  a  proposition  that  has  been  set  forth  and 
illustrated  by  Mr.  Jamee  Ilinton,  in  the  Medico- Chirurgieal 
Reviea  for  October,  1858.     After  detailing  a  few  of  the  early 
Dbservations  which  led  him  to  this  generalization,  he  for- 
mulates it  thus : — 
"  Organic  form  is  the  result  of  motion," 
"  Motion  takes  the  direction  of  least  reeistanoe." 
"Therefore  organic  form  is  the  result  of  motion  In  the 
direction  of  least  rcsistaooe." 
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After  an  elucidation  and  defence  of  this  position,  Mr, 
Hinton  proceeds  to  interpret,  in  conformity  with  it,  sun- 
dry phenomena  of  devekipmeut.  Speaking  of  plants  he 
aays: — 

"  The  formation  of  the  root  furnishes  a  beautiful  illustnf 
tion  of  the  law  of  least  resistance,  for  it  grows  by  insinuating 
itself,  cell  by  cell,  through  the  intfirstices  of  the  soil ;  it  is  by 
tuch  minut«  additions  that  it  increases,  winding  and  twisting 
wbitheTsoever  the  obstacles  it  meeto  in  its  path  determine,  and 
growing  there  most,  where  the  nutritive*  materials  are  added 
to  it  most  abundantly.  As  we  look  on  the  roots  of  a  mighf.y 
tree,  it  appears  to  us  as  if  they  had  forced  themselves  with 
giant  violence  into  the  solid  earth.  But  it  is  not  so ;  they 
were  lod  on  gently,  cell  added  to  cell,  softly  as  the  dews  de> 
scended,  and  the  loosened  earth  made  way.  Once  formed,  in- 
deed, they  expand  with  an  enormous  power,  but  the  spongy 
condition  of  the  growing  radicles  utterly  forbids  the  supposi- 
tion that  they  are  forced  into  the  earth.  Is  it  not  probable, 
indeed,  that  the  enlargement  of  the  roots  already  formed  may 
crock  the  surrounding  soil,  and  help  to  make  the  interstices 
into  which  the  new  rootlets  grow  ?  "        •         •        * 

*'  Throughout  almost  the  whole  of  organic  nature  the  spiral 
form  is  more  oi  less  distinctly  marked.  Kow,  motion  under 
resistance  takes  a  spiral  direction,  as  may  be  seen  by  the  mo- 
tion of  a  body  rising  or  (ailing  through  wat«r.  A  bubbln 
rising  rapidly  in  water  describes  a  spiral  closely  resembling 
a  corkscrew,  and  a  body  of  moderate  speciBc  gravity  dropped 
into  water  may  be  seen  to  full  in  a  curved  direction,  the 
spiral    tendency    of  which   may    be    distinctly    observed 

*  *  '  In  this  prevailing  spiral  form  of  organic 
bodies,  therefore,  it  appears  to  me,  that  there  is  presented  a 
strong  prima  /arte  case  for  the  view  I  have  maintained. 

*  *  *  The  spiral  form  of  the  branches  of  many 
trees  is  very  apparent,  and  the  universally  spiral  arrangement 
of  the  leaves  around  the  stem  of  plants  needs  only  to  be  refeiTed 
to.        *        *        *        The  heart  oommenoes  as  a  spiral  tnrn. 
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■ml  ia  its  perfect  form  a  manifest  spiral  may  be  traced  throagb 
the  left  ventricle,  right  rentricle,  right  auricle,  left  auriole 
and  appendix.  And  what  ia  the  spiral  turn  in  which  the 
heart  commences  but  a  necessary  result  of  the  lengthening, 
under  a  limit,  of  the  cellular  mass  of  which  it  then  con- 
lists  P "        •        •        • 

"  Every  one  must  bare  noticed  the  peculiar  curling  up  of 
<  l>e  young  leaves  of  the  common  fern.  The  appearance  is  aa 
if  the  leaf  were  rolled  up,  but  in  truth  this  form  is  merely  a 
phenomenon  of  growth.  The  curvature  results  from  the  in- 
crease of  the  leaf,  it  is  only  another  form  of  the  wrinkling  up, 
or  turning  at  right  angles  by  extension  under  limit." 

"  The  rolling  up  or  imbripation  of  the  petals  in  many  flower- 
buds  IS  a  similar  thing ;  at  an  early  period  the  small  petals 
may  be  seen  lying  aide  by  aide,  afterwards  growing  within  the 
capsule,  they  become  folded  round  one  another."       •      •      • 

"  If  a  flower-bud  be  opened  at  a  sufBciently  early  period, 
the  stamens  will  be  found  as  if  moulded  in  the  cavity  between 
the  pistil  and  the  corolla,  which  cavity  the  nnthorB  exactly 
fill ;  the  stalks  lengthen  at  an  after  period.  I  have  noticed 
also  in  a  few  instances,  that  in  those  flowers  in  which  the 
petals  are  imbricated,  or  twisted  together,  the  pistil  is  taper- 
ing as  growing  up  between  the  petals ;  in  some  flowers  which 
have  the  petals  so  arranged  in  th6  bud  as  to  form  a  dome  (as 
the  hawthorn;  e.  g.),  the  pistil  ia  flattened  at  the  apex,  and 
in  the  bud  occupies  a  space  precisely  limited  by  the  stamens 
below,  and  the  enclosing  petals  above  and  at  the  sides.  I 
have  not,  however,  satisfied  myself  that  this  holds  good  in  all 
«ases." 

Without  endorsing  all  Mr.  Hintou's  illustrations,  to 
some  of  which  exception  might  be  taken,  his  conclusion 
may  be  accepted  as  a  large  instalment  of  the  truth.  It  is, 
however,  to  be  remarked,  that  in  the  case  of  organic  growth, 
as  in  all  other  cases,  the  line  of  movement  is  in  strictness 
the  resultant  of  tractive  and  resistant  forces;  and  that 
the  tractive  forces  here  form  so  considerable   an   elemfni 
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that  the  formula  is  acaroely  complete  irithoat  them.  The 
shapes  of  plants  are  manifestly  modified  by  gravitation : 
the  direction  of  each  branch  is  not  what  it  would  have  been 
were  the  tractive  foros  of  the  Earth  absent ;  and  every  fiower 
and  leaf  is  somewhat  altered  in  the  course  of  development  by 
the  weight  of  its  parts.  Though  in  animals  such  effects  are 
less  conspicuous,  yet  the  iustaQces  in  which  flexible  oi^na 
have  their  directions  m  groat  measure  determined  by  gravity, 
justify  the  assertion  that  throughout  the  whole  organism  the 
forms  of  parts  most  be  affected  by  this  force. 

Ihe  organic  movements  which  constitute  growth,  are  not, 
however,  the  only  organic  movements  to  be  interpreted. 
There  are  also  those  which  constitute  ftmction.  And  through- 
oat  these  the  some  general  principles  are  discernible.  That 
the  vessels  along  which  blood,  lymph,  bile,  and  all  the 
aecrotiona,  find  their  ways,  are  channels  of  least  resistance, 
is  a  fact  almost  too  conspicuous  to  be  named  as  an  illustration. 
Less  conspicuous,  however,  is  the  truth,  that  the  currents  set* 
ting  along  these  vessels  are  afiected  by  the  tractive  force  of 
the  Earth :  witness  varicose  veins ;  witness  the  relief  to  an 
inflamed  part  obtained  by  raising  it ;  witness  the  congestion 
of  head  and  face  produced  by  stooping.  And  in  the  fact  that 
dropsy  in  the  legs  gets  greater  by  day  and  decreases  at  night, 
while,  conversely,  that  cedematous  fullness  under  the  eyes 
oommon  in  debility,  grows  worse  during  the  hours  of  reclin- 
ing and  decreases  after  getting  up,  shows  us  how  the  trans- 
udation of  fluid  through  the  walls  of  the  capillaries,  varies  ac- 
cording as  change  of  position  changes  the  eflect  of  gravity  in 
different  parts  of  the  body. 

It  may  be  well  in  passing  just  to  note  the  bearing  of  tho 
principle  on  the  development  of  species.  From  a  dynamic 
point  of  view,  "  natural  selection  "  implies  structutal  changea 
along  lines  of  least  resistance.  The  multiplication  of  any  kind 
of  plant  or  animal  in  localities  that  are  favourable  to  it,  is  a 
growth  where  the  antagonistic  forces  are  loss  than  elsewhere. 
And  the  preservation  ofvarietics  that  succeed  better  than  their 


.dbvGooyk" 


YBE   DIBECribM    OF  UOTIOK.  235 

tHHaa  in  coping  with  aarrounding  conditions,  is  tKe  contiDa- 
■uce  of  vital  movement  in  those  directions  where  the  obstoclM 
to  it  are  meet  eluded. 

I  79.  Throughout  the  phenomena  of  mind  the  law  enunci- 
ated is  not  BO  readily  established.  In  a  large  part  of  them, 
u  those  of  thought  and  emotion,  there  is  no  perceptible  move- 
ment. Even  in  sensation  and  volition,  which  show  us  in  one 
part  of  the  body  an  effect  produced  by  a  force  applied  to  an- 
other part,  the  intermediate  movement  is  inferential  rather 
than  visible.  Such  indeed  are  the  difScultiee  that  it  is  not 
possible  here  to  do  more  than  briefly  indicate  the  proofs  which 
might  be  given  did  space  permit. 

Supposing  the  various  forces  throughout  an  organism  to  be 
previously  in  equilibrium,  then  any  part  which  becomes  the 
.^eat  of  a  further  force,  added  or  liberated,  must  be  one  from 
which  the  force,  being  resisted  by  smaller  forces  around,  will 
initiate  motion  towards  some  other  part  of  the  organism.  I( 
elsewhere  in  the  organism  there  is  a  point  at  which  force  is 
being  expended,  and  which  so  is  becoming  minus  a  force  which 
it  before  had,  instead  of  plus  a  force  which  it  before  had  not, 
and  thus  is  made  a  point  at  which  the  re-action  against  sur- 
rounding forces  is  diminished ;  then,  manifestly,  a  motion  tak- 
ing place  between  the  first  and  the  last  of  these  points  is  a 
motion  along  the  line  of  least  resistance.  Kow  a  sensation 
implies  a  force  added  to,  or  evolved  in,  that  part  of  the  organ- 
ism which  is  its  scat ;  while  a  mechanical  movement  implies 
an  expenditure  or  loss  of  force  in  that  part  of  the  organism 
which  is  its  seat.  Hence  if,  as  we  find  to  be  the  fact,  motion  is 
habitually  propagated  from  those  parts  of  an  organism  towhich 
the  external  world  adds  forces  in  the  shape  of  nervous  irapros- 
dons,  to  those  parts  of  an  organism  which  react  on  the  external 
world  through  muscular  contractions,  it  is  simply  a  fulfil- 
^  ment  of  the  law  above  enunciated.  From  this  general 

conclusion  we  may  pass  to  a  more  special  one.  When  there 
ia  anything  in  the  droumstances  of  an  animal's  life,  involving 
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Sat  ft  sensation  in  one  particular  place  is  habitually  followed 
by  a  contraction  in  anotber  particolar  place — when  ther&  is 
thus  a  frequently'rerpcated  motion  through  the  organism  be- 
tween these  places ;  what  must  be  the  result  as  respect*  the 
line  along  which  the  motions  take  place  P  Restoration  of  equi- 
librium between  the  points  at  which  the  forces  have  been 
increased  and  decreased,  must  take  place  through  some  chan- 
nel. If  this  channel  is  affected  by  the  discharge — if  th« 
obstructive  action  of  the  tissues  traversed,  involves  any 
reaction  upon  them,  deducting  from  their  obstructive 
power;  then  a  subsequent  motion  between  these  two  points 
will  meet  with  less  resistance  along  this  channel  than  the  pre- 
vious motion  met  with ;  and  will  consequently  take  this 
channel  still  more  decidedly.  If  so,  every  repetition  will  still 
further  diminish  the  resistance  offered  by  this  route;  and 
hence  will  gradually  be  formed  between  the  two  a  permanent 
lino  of  communication,  differing  greatly  from  the  surrounding 
tissue  in  respect  of  the  ease  with  which  force  traverses  it,  "We 
see,  therefore,  that  if  between  a  particular  impression  and  a 
particular  motion  associated  with  it,  there  is  established  a 
connexion  producing  what  is  called  reSex  action,  the  law  that 
motion  follows  the  line  of  least  resistance,  and  that,  if  the 
OonditionB  remain  constant,  resistance  in  any  direction  isdimin- 
ished  1^  motion  occurring  in  that  direction,  supplies  an  expla- 
nation. "Without  further  details  it  will  be  manifest  that 
a  like  interpretation  may  be  given  to  the  succession  of  all 
other  nervous  changes.  If  in  the  surrounding  world  there 
are  objects,  attributes,  or  actions,  that  usually  occur  t<^ther, 
the  effects  severally  produced  by  them  in  the  organism  will  be- 
come so  connected  by  those  repetitions  which  wo  call  experience 
that  they  also  will  occufr  together.  In  proportion  to  the  fre* 
qucncy  with  which  any  external  connexion  of  phenomena  ia 
experienced,  will  be  the  strength  of  the  answering  internal  con- 
nexion of  nervous  states.  Thus  there  will  arise  all  degrees  of 
eohesion  among  nervous  states,  as  there  a  re  all  degrees  of  com- 
nonneas  among  the  surrounding  co-exiatences  and  seqnencec 
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that  generate  them :  whence  must  reanlt  a  general  correapoBcl- 
enoe  between  aosooiated  ideas  and  associated  actions  in  th« 
enTironinent.* 

The  relation  between  emotions  and  actions  may  be  similarly 
construed.  As  a  £ist  illustratioD  let  us  observe  what  bappena 
with  emotions  that  ate  undirected  by  volitions.  These,  lik» 
feelings  in  geaend,  expend  themselTee  in  generating  organia 
ehangea,  and  chiefly  in  moscnlar  oontractioos.  Aa  wan 
pointed  out  in  the  last  chapter,  there  result  movements  of 
the  inYoluntATy  and  Toluntary  musctes,  that  are  great  in  pro- 
portion as  the  emotions  are  strong.  It  remains  here  to  be 
pointed  out,  however,  that  the  order  in  which  these  musclsfl 
•re  affected  is  explicable  only  on  the  principle  above  set  forth. 
Thus,  a  pleasurable  or  painful  state  of  mind  of  but  slight 
intensity,  doea  little  more  than  increase  the  pulsations  of  the 
heart.  Wby  f  For  the  reason  that  the  relation  between 
nervous  excitement  and  vascular  contraction,  being  common 
to  every  genus  and  speciea  of  feeling,  is  the  one  of  most 
frequent  repetition ;  that  hence  the  nervous  connexion  is,  in 
the  way  above  shown,  the  one  which  offers  the  least  resistance 
to  a  discharge ;  and  ia  therefore  the  one  along  which  a  feeble 
force  produces  motion.  A  sentiment  or  passion  that  is  some- 
what stronger,  affects  not  only  the  heart  but  the  muBoIea  of 
the  lace,  and  especially  those  around  the  month.  Here  the 
like  explanation  applies;  since  these  muscles,  being  both  com- 
paratively small,  and,  for  purposes  of  speech,  perpetually 
used,  ofEer  less  resistanoa  than  other  voluntary  muscles 
to  the  nervo-motor  force.  By  a  further  increase  of  emotion 
the  respiratory  and  vocal  muscles  become  perceptibly  exoited. 
Finally,  under  strong  passion,  the  muscles  in  general  of  the 
tronk  and  limbs  are  violently  contracted.  Without  saying 
that  the  faats  can  be  thus  interpreted  in  all  their  details  (a 


•  Thi>  paragraph  ii  a  re-ataUmanl,  someirhBt  Knip1ifie(l,af  uidtaMtfann  ia 
Os  Xidit»-C/iirurgitai  Btritti  tor  January,  18£9  (pp.  1B9  and  19Q)  ;  and  toa- 
tolu  tlu  garm  of  tha  intended  dfth  part  of  flu  A-Aw^m  af  FtgtMify,  «Uah 
«H  withbeld  tor  the  itMoni  giran  in  tha  prc&aa  to  Ikit  work 
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task  requiring  data  impoenble  to  obtaiu)  it  may  be  safely  said 
that  the  order  of  excitation  is  from  mtisdee  that  are  small  and 
frequently  acted  on,  to  those  which  are  larger  and  leea  fro> 
qoently  acted  on.  The  single  instance  of  laughter,  which  is 
an  undirected  discha^e  of  feeling  that  a^cts  first  the 
muscles  round  the  mouth,  then  those  of  the  vocal  and  respir- 
atory apparatus,  then  those  of  the  limba,  and  then  those  of 
the  spine  ;*  suffices  to  show  that  trhen  no  epecial  route  in 
opened  for  it,  a  force  evolved  in  the  nervous  centres  produces 
motion  along  channels  which  offer  the  least  reaiatanoe,  and  if 
it  is  too  great  to  escape  by  these,  produces  motion  along 
channels  offering  successively  greater  resistance. 

Probably  it  will  be  thought  impossible  to  extend  this 
reasoning  so  as  to  include  volitions.  Yet  we  are  not  without 
evidence  that  the  transition  from  special  desires  to  special 
muscular  acts,  conforms  to  the  same  principle.  It  may  be 
shown  that  the  mental  antecedents  of  a  voluntary  movement, 
are  antecedents  which  temporarily  make  the  line  along  which 
this  movement  takes  place,  the  line  of  least  resistance.  For 
a  volition,  suggested  as  it  necessarily  is  by  some  previous 
thought  connected  with  it  by  associations  that  determine  the 
transition,  is  itsdf  a  representation  of  the  movements  that  are 
willed,  and  of  their  sequences.  But  to  repreeent  in  conscious- 
ness certain  of  our  own  movements,  is  partially  to  arotise  the 
sensations  accompanying  such  movements,  incliuive  of  those 
of  muscular  tension— is  partially  to  excite  the  appropriate 
motor-nerves  and  all  the  other  nerves  implicated.  That  is  to 
say,  the  volition  is  itself  an  incipient  discharge  along  a  line 
which  previous  experiences  have  rendered  a  line  of  least  re- 
sistance. And  the  passing  of  volition  into  action  is  simply  a 
completion  of  the  discharge. 

One  oorollary  from  this  must  he  noted  before  proceeding ; 
namely,  that  the  particular  set  of  muscular  movements  bj 
Nhich  any  object  of  desire  is  reached,  are  movements  imply- 

■  For  details  in  m  paper  ra  "Tbt  fhymlogf  of  Ltnglitsi,"  pnblkhtd  » 
IfdMfUiH'i  Mafamt  (or  Huah  ISM. 
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tng*  tiie  smallest  total  of  forcee  to  be  overcome.  As  each  feel- 
ing generates  motion  along  the  line  of  least  resistance,  it  is 
tolerably  clear  that  a  group  of  feelings,  constituting  a  more 
or  less  complex  desire,  will  generate  motion  along  a  series  of 
lines  of  least  resistance.  That  is  to  say,  the  desired  end  will 
be  achieved  with  the  smallest  expenditure  of  effort.  Should 
it  be  objected  that  through  want  of  knowledge  or  want  of 
skill,  a  man  often  pursues  the  more  laborious  of  two  courses, 
and  80  OTcrcomes  a  larger  total  of  opposing  forces  than  was 
necessary ;  the  reply  is,  that  relatively  to  his  mental  state  the 
course  he  takes  is  that  which  presents  the  fewest  difficulties. 
Though  there  is  another  which  in  the  abstract  is  easier,  yet 
his  ignorance  of  it,  or  inability  to  adopt  it,  is,  physically  con- 
sidered, the  existence  of  an  insuperable  obstade  to  the  dis- 
charge of  his  energies  in  that  direction,  Experience  obtained 
by  himself,  or  communicated  by  others,  has  not  established 
in  him  such  channels  of  nervous  communioation  as  are  re- 
quired to  make  this  better  course  the  course  of  least  re- 
sistance to  him. 

§  80.  As  in  individual  animals,  inclusive  of  man,  motion 
follows  lines  of  least  resistance,  it  is  to  be  inferred  that  among 
^ggteg&tioua  of  men,  the  like  will  hold  good.  The  changes 
in  a  society,  being  due  to  the  joint  actions  of  its  members,  the 
oourees  of  such  changes  will  be  determined  as  are  those  of  nil 
other  changes  wrought  by  composition  of  forces. 

Thus  when  we  contemplate  a  society  as  an  organism,  and 
observe  the  direction  of  its  growth,  we  find  this  direction  to 
be  that  in  which  the  average  of  opposing  forcee  is  the  least. 
Its  units  have  energies  to  be  expended  in  self-maintenance 
and  reproduction.  These  energies  are  met  by  various 
environing  energies  that  are  antagonistic  to  them— those  ot 
geological  origin,  those  of  climate,  of  wild  animals,  of  other 
human  races  with  whom  they  are  at  enmity  or  in  competi- 
tion. And  the  tracts  the  society  spreads  over,  are  those  in 
which  there  is  the  smallest  total  antagonism.     Or,  reducing 
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llie  matter  to  ita  ultimate  terms,  we  may  any  that  these  ■ocisl 
trnita  have  jointly  aod  aeTsrally  to  preserve  themaelTefl  and 
their  ofiaprin^  &om  those  inorganic  and  organio  foron  which 
are  ever  tending  to  destroy  them  (either  indirootly  by  ozi- 
dation  and  by  undue  abstraction  of  heat,  or  direotly  by  bodily 
mutilation)  ;  that  these  forces  are  either  counteracted  by 
others  which  are  available  in  the  shape  of  food,  clothing, 
habitations,  and  appliances  of  defence,  or  are,  as  far  as  may 
be,  eluded ;  and  that  population  spreads  in  whicheveT  di< 
rections  there  is  the  readiest  escape  irom  these  forces,  or  the 
least  exertion  in  obtaining  the  materials  for  resisting  them, 
or  both.  For  these  reasons  it  happens  that  fertile 

valleys  where  water  and  vegetal  produce  aboond,  are  early 
peo[ded.  Sea-shores,  too,  supplying  a  large  amount  of  easily- 
gathered  food,  are  lines  along  which  mankind  have  common- 
ly spread.  The  general  fact  that,  so  far  aa  we  can  judge  from 
the  traces  left  by  there,  large  societies  first  appealed  in  those 
tropical  regions  where  the  &uits  of  the  earth  are  obtainable 
with  comparatively  little  exertion,  and  where  the  coat  of 
maintaining  bodily  heat  is  but  slight,  is  a  fact  of  like  mean- 
ing. And  to  these  instanoes  may  be  added  the  allied  one 
doily  furnished  by  emigration ;  which  we  see  going  on  to- 
wards countries  preeenting  the  fewest  obstacles  to  the 
self-preservation  of  individuals,  and  therefore  to  national 
growth.  Similarly  with  that  resistance  to  the  move- 

ments of  a  society  which  neighbouring  socioties  offer.  Each 
of  the  tribes  or  nations  inhabiting  any  region,  increaaea  in 
numbers  until  it  outgrows  its  means  of  subsistence.  In  each 
there  is  thus  a  force  ever  pressing  outwards  on  to  adjac^it 
areas — a  foroe  antagonized  by  like  forces  in  the  tribes  oi 
notions  occupying  those  areas.  And  the  ever-reoorring  wars 
that  result — the  conquests  of  weaker  tribes  or  nations,  snd 
the  over-running  of  their  territories  by  the  victors,  are 
instances  of  social  movements  taking  place  in  the  directions 
of  least  resistance.  Nor  do  the  conquered  peoples,  when 
Qiey  escape  extermination  or  enslavement,  fail  to  show  oi 
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moTsmenta  that  an  eiinilarly  detemuned.  For  migrating  at 
tiiej  do  to  less  fertile  regions — taking  refuge  in  deeerta  or 
among  moantains — moving  in  a  direction  where  the  n- 
sistaooe  to  social  growth  is  comparatiTely  great ;  they^  still  do 
this  only  under  an  excess  of  pressure  in  all  other  directions : 
the  physical  obstacles  to  self-preserration  they  encounter, 
being  really  lees  than  the  obstacles  offered  by  the  enemies 
from  whom  they  fly. 

Internal  social  movements  may  also  be  thus  interpreted. 
Localities  naturally  fitted  for  producing  particular  commodi- 
ties— that  is,  localities  in  which  such  commodities  are  got  at 
the  least  cost  of  force — that  is,  localities  in  which  the  deeirea 
for  these  commodities  meet  with  the  least  resistance ;  become 
localities  especially  devoted  to  the  obtainment  of  these  com- 
moditdes.  Where  soil  and  climate  render  wheat  a  profitable 
crop,  or  a  crop  from  which  the  greatest  amount  of  life-sustain- 
ing power  is  gained  by  a  given  quantity  of  effort,  the  growth 
of  wheat  becomes  the  dominant  industry.  Where  wheat  can- 
not be  eooQomioally  pnidaced,  oats,  or  rye,  or  maize,  or  rice, 
OT  potatoes,  is  the  agricultural  staple.  Along  sea-shoi-es  men 
support  themselves  with  least  effort  by  catching  fish ;  and 
henee  choose  fishing  as  an  occupation.  And  in  places  that 
are  rich  in  coal  or  metallic  ores,  the  population,  finding  that 
labour  devoted  to  the  raising  of  these  materials  brings  a 
larger  return  of  food  and  clothing  than  when  otherwise  di- 
rected, becomes  a  population  of  miners.  This  last 
instance  introdooea  us  to  the  phenomena  of  exchange  ;  which 
equally  illustrate  the  general  law.  For  the  practice  of 
barter  begins  as  soon  as  it  facilitates  the  fulfilment  of  men's 
desires,  by  diminishing  tOie  exertion  needed  to  reach  the  ob- 
jects of  those  deeirea.  When  instead  of  growing  his  own 
eom,  weaving  his  own  cloth,  sewing  his  own  shoes,  each  man 
began  to  confine  himself  to  farming,  or  weaving,  or  shoemak- 
ing;  it  was  because  each  found  it  more  laborious  to  make 
everything  he  want«d,  than  to  make  a  great  quantity  of  one 
ttiing  and  barter  the  surplus  for  the  rest :  by  exchange,  aaob 
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{H-ocured  the  neceeeariee  of  life  withoot  onoounteringoo  muok 
resiatauce.  Moreover,  in  deciding  what  oonunodity  to  pnv 
duce,  each  citizen  was,  as  he  ia  at  the  present  daj,  guided  in 
the  same  manner.  For  besides  those  h>cal  conditions  which 
determine  whole  sections  of  a  society  towards  the  industries 
easiest  for  them,  there  are  also  indiridu^  conditions  aad  indi- 
vidoal  aptitades  which  to  each  citizea  render  certain  occupa- 
tions preferable ;  and  in  choosing  those  forms  of  aotiyity 
which  their  special  circiimstances  and  faculties  dictate, 
these  social  units  are  severallj  moving  towards  the  objecte 
of  their  desires  in  the  directions  which  present  to  them  the 
fewest  obstacles.  The  process  of  transfer  which  com- 

merce pre-gupposes,  supplies  another  series  of  examples.  So 
long  as  the  iorces  to  be  OTercome  in  procuring  any  necessary 
of  life  in  the  district  where  it  is  consumed,  are  less  than  the 
forces  to  be  overcome  in  procuring  it  &om  an  adjacent  dis- 
trict, exchange  does  not  take  place.  But  when  the  adjacent 
district  produces  it  with  an  economy  that  is  not  out-balanced 
by  cost  of  transit — when  the  distance  is  so  small  and  the 
route  so  easy  that  the  labour  of  conveyance  plus  the  labour 
of  production  is  less  than  the  labour  of  production  in  the  con- 
sumiag  district,  transfer  commences.  Movement  in  the  di- 
rection of  least  resifitance  is  also  seen  in  the  establishment  of 
the  channels  along  which  intercourse  takes  place.  At  the 
outset,  when  goods  are  carried  on  the  backs  of  men  and 
horses,  Uie  paths  chosen  are  those  which  combine  shortness 
with  levelness  and  ireedom  from  obstacles— thoso  which  are 
achieved  with  the  smallest  exertion.  A.nd  in  the  subsequent 
formation  of  each  highway,  the  course  taken  is  that  which 
deviates  horizontally  from  a  straight  line  so  far  only  as  is 
needful  to  avoid  vertical  deviations  entailing  greater  labour 
in  draught.  The  smallest  total  of  obstructive  forces  deter- 
mines the  route,  evm  in  seemingly  exceptional  cases;  as 
where  a  detour  is  made  to  avoid  l^e  opposition  of  a  land- 
owner. All  subsequent  improvements,  ending  in  macada- 
viied  roads,   canals,   and  railways,   which   reduce  the  an- 
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tegtnuam  of  Mctioii  and  gravity  to  a  mimmnin,  exemplify 
the  BBine  trnth.  Alter  there  comes  to  be  a  choice  of  roads 
betreea  one  point  and  another,  we  still  see  that  the  road 
chosen  is  that  along  which  the  cost  of  transit  is  the  least: 
cost  being  the  measure  of  resistance.  Even  where,  time  being 
a  consideration,  the  more  expensive  route  is  followed,  it  is  so 
because  the  loss  of  time  inTolves  loss  of  force.  When, 

divisitm  of  labonr  having  been  carried  to  a  considerable  ex- 
tent and  means  of  communication  made  easy,  there  ariaee  a 
marked  localization  of  industries,  the  relative  growths  of  the 
popuIaUooa  devoted  to  thran  may  be  interpreted  on  the  same 
princii^.  The  influx  of  people  to  each  industrial  centre,  as 
well  as  the  rate  of  multiplioation  of  those  already  inhabiting 
it,  is  determined  by  the  payment  for  labour ;  that  is — by  tlio 
quantity  of  commodities  which  a  given  amount  of  effort  will 
obtain.  To  say  that  artisans  fiock  to  places  where,  in  conse- 
quence of  facilities  for  production,  an  extra  proportion  of  pro- 
duce can  be  given  in  the  shape  of  wages ;  is  to  eay  that  they 
flock  to  places  where  there  are  the  smallest  obstacles  to  the 
support  of  themselves  and  families.  Hence,  the  rapid  in- 
OTease  of  number  which  occurs  in  such  places,  is  really  a 
■ocibI  growth  at  points  where  the  opposing  forces  are  the 
least. 

Nor  is  the  law  less  clearly  to  be  traced  in  those  functional 
changes  daily  going  on.  The  flow  of  capital  into  businesses 
yielding  the  largest  returns ;  the  buying  in  the  cheapest 
market  and  selling  in  the  dearest ;  the  introduction  of  more 
economical  modes  of  manufacture ;  the  development  of  better 
i^encies  for  distribution ;  and  all  those  variations  in  the 
currents  of  trade  that  are  noted  in  our  newspapers  and  tele- 
grams from  hour  to  hour ;  exhibit  movement  taking  place  in 
direotionB  where  it  is  met  by  the  smallest  total  of  opposing 
forces.  For  if  we  analyze  each  of  these  changes — if  instead 
of  interest  on  capital  we  read  surplus  of  products  which  re- 
mains after  maintenance  of  labourers;  if  we  so  interpret 
large  interest  or  large  surplus  to  imply  labour  expended  with 
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&6  greatest  remilto ;  Eind  if  I&bour  expended  m&  the  grealnt 
results  means  mascular  action  so  directod  as  to  erode  ob- 
stacles as  far  as  possible ;  ve  see  that  all  these  oommercial 
phenomena  are  complicated  notionB  set  np  along  lines  of 
least  resistance. 

Objections  of  two  opposite  kinds  will  perhaps  be  made  to 
these  sociological  applications  of  the  law.  By  some  it  may 
be  said  that  the  tenn  force  as  here  used,  is  n»ed  metaphori- 
cally— that  to  speak  of  men  as  implied  in  certain  direoticau 
by  certain  desires,  is  a  figure  of  speech  and  not  tlie  statement 
of  a  physical  fact  The  reply  is,  that  the  foregoing  iUostra- 
tioQS  are  to  be  interpreted  literally,  and  that  the  processes  de- 
scribed are  physical  ones,  ^e  pressure  of  hanger  is  an 
actual  force— a  sensation  implying  some  state  of  nerrous  ten- 
sion ;  and  the  muscular  action  which  the  sensation  prompts 
is  really  a  discharge  of  it  in  the  shape  of  bodily  motion — a 
discharge  which,  on  analyzing  the  mental  acts  involTod,  will 
be  found  to  follow  lines  of  least  resistsnce.  Hence  the 
motions  of  a  society  whose  members  are  impelled  by  this  or 
any  other  desire,  are  actually,  and  not  metaphorically,  to  be 
imderatood  in  the  manner  shown.  An  opposito  ob- 

jection may  possibly  be,  that  the  several  illustrationB  given 
are  elaborated  truisms ;  and  that  the  law  of  direction  of  mo- 
tion being  once  recognized,  the  &ot  that  social  morements, 
in  common  with  all  others,  must  oonform  to  it,  follows  inevit- 
ably. To  tins  it  may  be  rejoined,  that  a  mere  abstract  asser- 
tion that  social  movements  must  do  this,  would  carry  no  con- 
viction to  the  majoritr ;  and  that  it  is  needful  to  show  how 
thoy  do  it.  For  social  phenomena  to  be  nnified  with  pheno- 
mena of  simpler  kinds,  it  is  requisite  that  each  genra»liza- 
tions  as  those  of  political  economy  shall  be  reduced  to  eqni> 
Talent  propositions  expressed  in  terms  of  force  and  motion. 
Social  movements  of  these  various  orders  severally  conform 
to  the  two  derivative  principles  named  at  the  outset.  In  die 
first  place  we  may  observe  how,  once  set  up  in  given  di- 
rooHiuDS,  such  movements,  like  all  others,  tend  to  continiu  in 
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tbon  directions.  A  commercial  mania  or  panic,  a  erurent 
of  commodities,  a  Bocial  custom,  a  political  agitation,  or  a 
popnlar  delusion,  maintains  its  course  for  a  long  time  after  itt 
original  soorce  has  ceased  ^  and  requires  antagonistic  forces 
Id  arrest  it.  In  the  second  place  it  is  to  be  not«d  that  in 
proportion  to  the  complexity  of  sociul  forces  is  the  tortuous- 
ness  of  social  movements.  The  involved  series  of  muaculai 
oontraotions  gone  through  hy  the  artizan,  that  he  may  get 
the  wherewithal  to  buy  a  loaf  lying  at  the  baker's  next  door, 
■how  OS  how  extreme  becomes  Uie  indirectness  of  motion 
whoa  the  agencies  at  work  become  very  numerous — a  truth 
still  better  illostrated  by  the  more  public  social  actions ;  as 
those  which  end  in  bringing  a  succeesful  man  of  business, 
towards  the  close  of  his  life,  into  parliament. 

g  81.  And  now  of  the  general  truth  set  forth  in  this 
chapter,  as  of  that  dealt  with  in  the  last,  let  us  ask — what  is 
our  nltimatfi  evidence  P  Must  we  accept  it  simply  as  an  em- 
pirical generalization  T  or  may  it  be  established  as  a  corollary 
irom  a  still  deeper  truth  f  The  reader  will  anticipate  the 
We  shall  find  it  deducible  from  that  datum  of 
a  which  underlies  all  science. 

Suppose  several  tractive  forces,  variously  directed,  to  be  act- 
ing on  a  given  body.  By  what  is  known  among  mathema- 
ticians as  the  composition  of  forces,  there  may  be  found  for 
any  two  of  these,  a  single  force  of  such  amount  and  direction 
as  to  produce  on  the  body  an  exactly  equal  effect.  If  in  the 
direction  of  each  of  them  there  be  drawn  a  straight  line, 
and  if  the  lengths  of  these  two  straight  lines  be  made  pro- 
portionate to  the  amounts  of  the  forces ;  and  if  from  the  end 
of  each  line  there  be  drawn  a  line  parallel  to  the  other,  so 
as  to  complete  a  parallelogram  ;  then  the  diagonal  of  this 
parallelogram  repreeents  the  amount  and  direction  of  a  force 
that  is  equivalent  lo  the  two.  Such  a  resultant  force,  as  it  is 
ealled,  may  be  found  for  any  pair  of  forces  throughout  the 
group.    Similarly,  for  any  pair  of  such  resultants  a  single 
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resultant  m&y  be  found.  And  by  repeating  ibis  oourBe,  bU  of 
them  may  be  reduced  to  two.  If  tbeaa  two  lire  equal  and 
oppoBtte— that  u,  if  tbere  ia  no  line  of  greatest  traction, 
motion  does  not  take  place.  If  they  are  opposite  but  not 
equal,  motion  takes  place  in  the  direction  of  the  greater. 
And  if  they  are  neither  equal  nor  opposite,  motion  takes 
place  in  the  direction  of  their  resultant.  For  in  either  of 
these  cases  there  is  an  unanlagonized  force  in  one  direction. 
And  this  residuary  force  that  is  not  neutralized  by  an  oppoe- 
ing  one,  must  move  the  body  in  the  direction  in  which  it  is 
acting.  To  assert  the  contrary  is  to  assert  that  a  force  can 
be  expended  without  effect — without  generating  an  equiva- 
lent force ;  and  by  so  implying  that  force  can  cease  to  exist, 
this  involves  a  denial  of  the  persistence  of  force.  It 

needs  scarcely  be  added  that  if  in  place  of  tractions  we  take 
resistances,  the  argument  equuUy  holds ;  and  that  it  holds  also 
where  both  tractions  and  resistances  are  concerned.  Thus 
the  law  that  motion  follows  the  line  of  greatest  traction,  or 
the  line  of  least  resistance,  or  the  resultant  of  the  two,  is  a 
necessary  deduction  from  that  primordial  truth  which  tran* 
scends  proof. 

Beduce  the  proposition  to  its  simplest  form,  and  it  becomes 
still  more  obviously  consequent  on  the  persistence  of  force. 
Suppose  two  weights  suspended  over  a  pulley  or  from  the  ends 
of  an  equal-armed  lever ;  or  better  still — suppose  two  men 
pulling  against  each  other.  In  such  cases  we  say  that  the 
heavier  weight  will  descend,  and  that  the  stronger  man 
will  draw  the  weaker  towards  him.  But  now,  if  we  are  asked 
how  we  know  which  is  the  heavier  weight  or  the  stronger 
man ;  we  can  only  reply  that  it  is  the  one  producing  motion 
in  the  direction  of  its  puU,  Our  only  evidence  of  excess  of 
force  is  the  movement  it  produces.  But  if  of  two  opposing 
tractions  we  can  know  one  as  greater  than  the  other  only  by 
the  motion  it  generates  in  its  own  direction,  then  the  assertion 
that  motion  occurs  in  the  direction  of  greatest  traction  ia  a 
truism.     When,  going  a  step  further  back,  we  seek  a  warrant 
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tax  the  aaBumption  that  of  the  two  conflicting  forces,  tbat  is 
tiM  greater  wUch  prodoces  motioii  in  its  own  direction,  ws 
find  no  other  tlian  the  coiuciousnefla  that  such  part  of  ths 
greater  force  aa  is  nnaeutralized  by  the  leaser,  most  produce 
its  effect — the  conscioasness  that  this  residuary  force  cannot 
disappear,  but  must  manifest  itself  in  some  equivalent  change 
—the  oonscioQsness  that  force  is  persistent.  Here  too, 

as  before,  it  ma;  be  remarked  that  no  amount  of  raried  illus- 
tradons,  like  those  of -which  this  chapter  mainly  connsta,  can 
give  greater  certainty  to  the  oonclunon  thna  immediately 
drawn  irom  the  ultimate  datum  of  t^nsciousnesa.  For  in  all 
cases,  as  in  the  simple  ones  just  given,  we  can  identify  the 
greatest  force  only  by  the  resulting  motion.  It  is  impossible 
for  ns  ever  to  get  evidence  of  the  occurrence  of  motion  in  any 
other  direction  than  that  of  the  greatest  force ;  since  our 
measure  of  relative  greatness  among  forces  is  their  relative 
power  of  generating  motion.  And  clearly,  while  the  compara- 
tive greatness  of  forces  is  thus  determined,  no  multiplication 
of  instances  can  add  cert^ty  to  a  law  of  direction  of  move- 
ment which  follows  immediately  fW>m  the  persistence  of  force. 
From  this  same  primordial  truth,  too,  may  be  deduced  the 
principle  that  motion  once  set  up  along  any  line,  becomes  it- 
self a  cause  of  subsequent  motion  along  that  line.  The  me- 
chanical axiom  that,  if  left  to  itself,  matter  moving  in  any  di- 
rection will  continue  in  that  direction  with  undiminished 
velocity,  is  but  an  indirect  assertion  of  the  persistence  of 
force ;  ^ce  it  is  an  assertion  that  the  force  manifested  in 
the  transfer  of  a  body  along  a  certain  length  of  a  certain 
line  in  a  certain  time,  cannot  disappear  without  pi-oducing 
some  equal  manifestation — a  munifestation  which,  in  the  ab- 
sence of  conflicting  forces,  must  be  a  further  transfer  in  the 
same  direction  at  the  same  velocity.  In  the  case  of 

matter  traversing  matter  the  lite  inference  is  necessitated. 
Here  indeed  the  actions  are  mnch  more  complicated..  A  liquid 
that  follows  a  certain  channel  through  or  over  a  solid,  as  water 
along  the  Earth's  surface,  loses  part  of  its  motion  in  the  shape 
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of  heat,  through  frictioii  aod  collision  with  the  matten  fiim> 
ing  its  hed,  A  Airther  amoant  of  its  motdon  may  be  ahsorbed 
in  OTerootning  forcee  vhioh  it  liberates ;  as  when  it  loosens  a 
mass  which  &11b  into,  and  blocks  np,  its  channeL  Bat  after 
these  deductions  by  transformation  into  other  modes  of  force, 
any  farther  dedoction  from  the  motion  of  the  water  is  at  the 
expense  of  a  reaction  on  the  channel,  which  by  so  moch  di- 
minishes its  obetmctiTe  power :  snch  reaction  being  shown  in 
the  motion  acquired  by  the  detached  portions  which  are  car- 
ried away.  The  cutting  oat  of  riTer-ooonea  is  a  perpetual 
illustmtioQ  of  this  truth.  StiU  more  inTcdved  is  the 

case  of  motion  passing  through  matter  by  impalse  from  part 
to  part ;  as  a  nerrons  discharge  through  animal  tissue.  Some 
chemical  change  may  be  wronght  along  the  rout«  traTersed, 
wbich  mayrender  it  less  fit  than  before  for  convening  a  current. 
Or  the  motion  may  itself  be  in  part  metamorphosed  into  some 
obstructiTe  form  of  force ;  as  in  metals,  the  conducting  power 
of  which  ia,  for-the  time,  decreased  by  the  heat  which  the 
passage  of  electricity  itself  generates.  The  real  question  is, 
howerer,  what  Btnictaral  modification,  if  any,  is  produced 
throughout  the  matter  traversed,  apart  from  incidental  dis- 
turbing forces — apart  from  everything  but  the  neceiaary  re- 
aistance  of  the  matter :  that,  namely,  which  results  from  the 
inertia  of  its  units.  If  we  confine  our  attention  to  that 
part  of  the  motion  wjiicb,  escaping  transfonoatioQ,  continues 
its  course,  then  it  is  a  corollary  irota.  tfae  persistence  of 
force  that  as  much  of  this  temaining  motion  as  is  taken 
up  in  changing  the  poedtions  ot  the  units,  must  leave  these  by 
so  much  less  able  to  obstruct  eubseqiient  motion  in  the  same 
direction. 

Thus  in  all  the  changes  heretofore  and  at  present  displayed 
by  the  Solar  System ;  in  all  those  that  have  gone  on  and  are 
still  going  on  in  the  Earth'b  crust ;  in  all  processes  of  organic 
development  and  function ;  in  all  mental  actions  and  the 
efiects  they  work  on  the  body ;  and  in  all  modifications  of 
struoture  and  activity  in  societies ;  the  implied  movements  are 
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of  necessity  detenmned  in  the  maimer  abore  set  fbr&. 
Wliererer  we  see  motion,  its  direetion  must  be  tliat  of  the 
greatest  force.  Whererer  we  see  the  greatest  force  to  be 
acting  in  a  given  directioa,  in  that  direction  motion  mnst 
ensue.  These  are  not  truths  holding  only  of  one  class,  or  of 
some  classes^  of  phenomena;  bat  iJiey  are  among  those 
nniTersal  trntha  by  whidt  our  koowlec^  <tf  Tpheat 
genenl  is  unified. 
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§  89.  WuKN  the  pennant  of  a  vesael  lying  becalmed  first 
Hhows  the  coming  breeze,  it  does  so  by  gentle  nndulationa 
that  travel  from  its  fixed  to  its  free  end.  Preeently  the  sails 
begin  to  fiap  ;  and  their  blows  against  the  mast  increase  in 
rapidity  as  the  breeze  rises.  Even  when,  being  fully  bellied 
out,  they  are  in  great  part  steadied  by  the  strain  of  tJie  yards 
and  cordage,  their  free  edges  tremble  with  each  stronger 
gust  And  should  there  come  a  gale,  the  jar  that  is  felt  ou 
laying  hold  of  the  shrouds  showA  that  the  rigging  vibrates ; 
while  the  rush  and  wliistle  of  the  wind  prove  that  in  it,  also, 
rapid  undulations  are  generated.  Ashore  the  conflict  between 
the  current  of  air  and  the  things  it  meets  results  in  a  like 
rhythmical  action.  The  leaves  all  shiver  in  the  blast ;  each 
branch  oecillateB;  and  every  exposed  tree  sways  to  and  fro. 
The  blades  of  grass  and  dried  bents  in  the  meadows,  and  still 
better  the  stelks  in  the  neighbouring  corn-fields,  exhibit  the 
same  rising  and  falling  movement.  Nor  do  the  more  efable 
objects  fail  to  do  the  like,  though  in  a  less  manifest  fashion ; 
as  witness  the  shudder  that  may  be  felt  throughout  a  house 
during  the  paroxyema  of  a  violent  storm.  Streams  of 

water  produce  in  opposing  objects  the  same  general  effeots  as 
do  streams  of  air.  Submerged  weeds  growing  in  the  middle 
af  a  brook,  undulate  from  end  to  end.  Branches  brought 
down  by  the  lost  flood,  and  left  entangled  at  the  bottom 
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vhere  the  current  is  nq>i(l,  are  thrown  into  a  state  of  up  and 
down  movement  that  is  alow  or  quick  in  proportion  aa  they 
are  large  or  small ;  and  where,  aa  in  great  riven  like  the 
MiaeJBmppi,  whole  trees  are  thus  held,  the  name  "  sawjera," 
by  which  they  are  loeally  known,  sufficieatly  describes  the 
rhythm  produced  in  them.  Note  agaia  the  effect  of  the 
antagonism  between  the  current  and  its  <dkamieL  In  shallow 
places,  where  the  action  of  the  bottom  on  the  water  flowing 
over  it  is  visible,  we  see  a  ripple  produced — a  series  of  undula- 
tions. And  if  we  study  the  action  and  re-action  going  on 
between  the  moving  fluid  and  its  banka,  we  still  And  the 
principle  illustrated,  though  in  a  difiercut  way.  For  in  every 
rivulet,  as  in  the  mapped-out  course  of  every  great  river,  the 
bends  of  Uie  stream  &om  aide  to  mde  throughout  ita  tortuous 
conrse  constitute  a  lateral  undulation — an  undulation  so  in- 
evitable that  even  an  artificially  straightened  channel  is 
eventually  changed  into  a  serpentine  one.  Analogous  phe- 
nomena may  be  observed  whore  the  water  ie  stationary  and 
the  solid  matter  moving.  A  stick  drawn  laterally  through 
the  water  with  much  force,  proves  by  the  throb  which  it 
commuaicates  to  the  hand  that  it  is  in  a  state  of  vibration. 
Even  where  the  rooviug  body  is  massive,  it  only  requires  that 
great  force  should  be  applied  to  get  a  sensible  effect  of  like 
kind ;  instance  the  screw  of  a  screw- steamer,  which  instead 
of  a  smooth  rotation  falls  into  a  rapid  rhythm  that  sends  a 
tremor  through  the  whole  vessel.  The  sound  which 

results  when  a  bow  is  drawn  over  a  violin-string,  shows  us 
vibrations  produced  by  the  movement  of  a  solid  over  a  solid. 
In  lathes  and  jdaning  machines,  the  attempt  to  take  off  a 
thick  shaving  causes  a  >-iolent  jar  of  the  whole  apparatus,  and 
the  production  of  a  series  of  waves  on  the  iron  or  wood  that 
is  out.  Every  boy  in  scraping  his  slate-pencil  finds  it 
scarcely  possible  to  help  making  a  ridged  surface.  If  you 
roll  a  ball  along  the  ground  or  over  the  ice,  there  is  always 
more  or  lees  up  and  down  movement — a  movement  that  is 
visible  while  the  velocity  ii  conaideruble,  but  becomes  too 
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small  and  rapid  to  be  seen  by  the  unaided  eye  as  the  velodtf 
dimtniflhes.  Horever  smooth  the  rails,  and  howeTer  per- 
fectly built  the  carriagoa,  a  railway-'tnun  iuoTitably  get«  into 
oscillationa,  both  lateral  and  verticaL  Eron  where  moving 
matter  is  suddenly  arrested  by  collision,  the  lav  is  still  illus- 
trated ;  for  both  the  body  striking  and  the  body  strock  ai« 
made  to  tremble;  and  trembling  is  rhythmical  moyement. 
lattle  as  we  habitually  observe  it,  it  is  yet  certain  that  the 
impulses  our  actions  impress  from  moment  to  moment  on 
surrounding  objects,  are  propagated  through  them  in  vibra- 
tions. It  needs  but  to  look  through  a  telescope  of  high 
power,  to  be  convinced  that  each  pulsation  of  the  heart  gives 
a  jar  to  the  whole  room.  If  we  pass  to  motions  of 

another  order — t^oee  namely  which  take  place  in  the  etherial 
medium — wa  still  find  the  same  thing.  Every  fresh  dis- 
covery confirms  the  hypothesis  that  light  consists  of  undula- 
tions. The  raye  of  heat,  too,  are  now  found  to  have  a  like 
fundamental  nature :  their  undulations  differing  from  those 
of  light  oiJy  in  their  comparative  lengths.  Nor  do  the  move- 
ments of  electricity  fail  to  furnish  us  with  an  illustration ; 
though  one  of  a  different  order.  The  northern  aurora  may 
often  be  observed  to  pulsate  with  waves  of  greater  brightnesa ; 
and  the  electric  discharge  through  a  vacumn  shows  us  by  its 
stratified  appearance  that  the  current  ia  not  uniform,  but 
comes  in  gushes  of  greater  and  lesser  intensity.  Should 

it  be  said  that  at  any  rate  there  are  some  motions,  as  those  of 
projectiles,  which  are  not  rhythmical,  the  reply  is,  that  the 
exception  is  apparent  only ;  and  that  these  motions  would  be 
rhythmical  if  they  were  not  interrupted.  It  is  common  to 
assert  that  the  trajectory  of  a  cannon  ball  is  a  parabola ;  and 
it  is  true  that  (omitting  atmospheric  resistance)  the  ourre  de- 
scribed differs  so  slightly  from  a  parabola  that  it  may  practi- 
cally be  regarded  as  one.  But,  strictly  speaking,  it  is  a  por- 
tion of  an  extremely  eccentric  ellipse,  having  the  Earth's 
centre  of  gravity  for  its  remoter  focus  ;  and  but  for  its  arrest 
hy  the  substance  of  the  Earth,  the  cannon  ball  would  travel 


.dbvGooyk" 


TUB  BHTTHU  OF  HOnOV.  25S 

immd  Uiat  focus  and  return  to  the  point  whence  it  itartod ; 
•gain  to  repeat  this  slow  rhyihni.  '  Indeed,  while  leeming  at 
fint  sight  to  do  the  reverse,  the  discharge  of  a  canooii 
fiimiBhee  one  of  the  best  illustrationB  of  the  principle  eaunoi- 
ated.  The  ezploeion  prodacee  violent  undulations  in  the 
■urroonding  air.  llie  whizz  of  the  shot,  as  it  flies  towards 
its  mark,  is  due  to  another  series  of  atmospheric  undulations. 
And  the  moTement  to  and  from  the  Earth's  centre,  which  the 
oannon  hall  is  h^inning  to  perform,  being  checked  hy  solid 
matter,  is  transformed  into  a  rhythm  of  another  order; 
namely,  the  Tibration  which  the  blow  sends  through  neigh- 
bouring bodies.* 

Rhythm  is  yery  generally  not  simple  but  compound. 
There  are  uBualty  at  work  various  foroes,  oausiDg  undulations 
diflatii^  io  ra[Adity  ;  and  hence  it  continually  happens  that 
beodes  the  primary  rhythms  there  are  eecoodary  rhythms, 
produced  by  the  periodic  coincidence  and  ant^onism  <^  the 
primary  ones.  Double,  triple,  and  even  quadruple  rhythms, 
are  thus  generated.  One  of  the  simplest  instanoee  is  afforded 
by  what  in  acoustics  are  known  as  "  beats : "  recurring  inter- 
vals c^  eoond  and  silence  which  are  perceived  when  two  notes 
of  nearly  the  same  pitoh  are  struck  together ;  and  whioh  are 
due  to  the  altomato  correspondence  and  antagonism  of  the 
atmospheric  waves.  In  like  manner  the  various  phenomena 
due  to  what  is  called  interference  of  light,  severally  result 
from  the  periodic  agreement  and  disagreement  of  etherial 
undulations — undulations  which,  by  alternately  intensi- 
fying and  neutralizing  each  other,  produce  intervals  of 
increased  and  diminished  light.  On  the  sea-shore  may  be 
noted  sundry  instances  of  compound  rhythm.  We  have 
that  of  the  tides,  in  which  the  daily  rise  and  fall  under- 
goes a  fortnightly  increase  and  decrease,  due  to  the  alter- 
nate coincidence  and  antagonism  of  the  solar  and  lunar 

■  Aflai  luTing  for  MnnB  jnn  tuppowd  mTielf  ■lone  in  Uu  bdiaf  Uut  all  mo. 
rton  ii  rhjrtbnk*!,  I  diMaierad  that  my  friend  PnfMMr  Tjadall  abo  kald  thii 
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attnctknu.  We  have  agsia  that  wbioh  ii  perpetually 
lumuhed  by  the  aorface  of  the  bgb  :  every  lai^  wave  bear* 
ing  smaller  ones  on  ita  aides,  and  these  still  smaller  ones ; 
with  the  result  that  each  flake  of  foam,  along  with  the  por> 
tion  of  water  bearing  it,  undergoes  minor  ascenta  and  dosoenta 
of  several  orders  while  it  is  being  raised  and  lowered  by  the 
greater  billowa.  A  quite  diff^^nt  and  very  intereatiDg 
example  of  oomponnd  rhythm,  occurs  in  the  little  lilla  which, 
at  low  tide,  run  over  the  sand  out  of  the  shingle  banks  above. 
Where  the  channel  of  one  of  these  is  narrow,  and  the  stream 
runs  strongly,  the  sand  at  the  bottom  is  raised  into  a  Bwia 
of  ridges  corresponding  to  the  ripple  of  the  water.  On 
watching  for  a  short  time,  it  will  be  seen  that  these  ridges 
are  being  raised  higher  and  the  ripple  growing  stronger  ,- 
until  at  length,  the  action  becoming  violent,  the  whole  series 
of  ridges  is  suddenly  swept  away,  the  stream  runa  amoothly, 
and  the  process  commences  afresh.  Instances  of  still  more 
complex  rhythms  might  be  added ;  but  they  will  come  more 
appropriately  in  connexion  with  the  several  kinds  of  cosmical 
cliJttipes,  hereafter  to  be  dealt  with. 

From  the  cmaemUe  of  the  facts  as  above  set  forth,  it  will  be 
seen  that  rhythm  results  wherever  there  is  a  conflict  of  forces 
not  in  equilibrium.  If  the  antagonist  forces  at  any  point  are 
balanced,  there  is  rest ;  and  in  the  absence  of  motion  there 
can  of  course  be  no  rhythm.  But  if  instead  of  a  balance 
there  is  an  excess  of  force  in  one  direction— if,  as  necessarily 
follows,  motion  is  set  up  in  that  direction ;  then  for  that 
motion  to  continue  uniformly  in  that  direction,  it  is  requisite 
that  the  moving  matter  should,  notwithstanding  its  unceasing 
change  of  place,  present  unohanging  relations  to  the  sources 
of  force  by  which  its  motion  is  produced  and  opposed.  This 
however  is  impossible.  Every  further  transfer  through  apace 
must  alter  the  ratio  between  the  forces  concerned — ^must  in- 
crease or  decrease  the  predominance  of  one  force  over  the 
other — must  prevent  uniformity  of  moTcment.  And  if  th« 
movement  oannot  be  oniform,  then,  in  the  abaeoce  of  » 
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Hon  or  retardatioii  contiimed  throogh  infinite  time  and  epoco, 
(reeults  whicb  cannot  be  ccoiceived)  the  only  alternative  u 
rhytlun, 

A  secondary  conclusion  must  not  be  omitted.  In  tbe  last 
diapter  we  saw  tliat  motion  ia  never  absolutely  rectilinear ; 
and  here  it  remains  to  be  added  that,  as  a  conseqaence,  rhythm 
is  necessarily  incomplete.  A  truly  rectilinear  rhythm  can 
arise  only  when  the  opposing  forces  are  in  exactly  the  some 
line ;  and  the  probabilities  against  this  are  infinitely  great. 
To  geoerate  a  perfectly  circular  rhythm,  the  two  forces  oon- 
oemed  most  be  exactly  at  right  angles  to  each  other,  and 
most  have  exactly  a  certain  ratio ;  and  against  this  the  pro> 
babilities  are  likewise  infinitely  great.  All  other  proportions 
and  directiona  of  the  two  forces  will  produce  an  ellipse  of 
greater  or  less  eccentricity.  And  when,  as  indeed  always 
happens,  above  two  forces  are  engaged,  the  curve  described 
must  be  more  complex ;  and  camiot  exactly  repeat  itself.  So 
ibat  in  fact  throughout  nature,  this  action  and  re-action  of 
forces  never  brings  about  a  complete  return  to  a  previous 
state.  Where  the  movementis  much  involved,  and  especially 
where  it  is  that  of  some  a^regate  whose  units  are  partially 
independent,  anything  like  a  regular  curve  is  no  longer 
traceable ;  we  see  nothing  more  than  a  general  oscillation. 
And  on  the  completion  of  any  periodic  movement,  the  degree 
in  which  the  state  arrived  at  differs  from  the  state  de- 
parted from,  is  usually  marked  in  proportion  as  the  infiuencea 
at  work  are  numerous. 

g  88.  That  spiral  arrangement  so  general  among  the  more 
difiiified  nebulfe — an  arrangement  which  must  be  assumed  by 
matter  moving  towards  a  centre  of  gravity  through  a  resist- 
ing medium — shows  us  the  progressive  establishment  of 
revolution,  and  therefore  of  rhythm,  in  those  remote  spaces 
which  the  nebuhe  occupy.  Double  stars,  moving  round  com- 
mon centres  of  gravity  in  periods  some  of  which  are  now 
ascertained,  exhibit  setded  rhythmical  aoUoos  in  distant  ports 
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of  oar  siderial  Bjstem,  And  another  fact  whicli,  though  dTl 
differaot  order,  has  a  like  general  significance,  is  furnished  In 
variable  stars — stars  which  alternately  brighten  and  fade. 

The  periodicitiee  of  the  planets,  eatellities,  and  cometei,  are 
so  familiar  that  it  wonld  be  inezcaaable  to  name  them,  were 
it  not  needfhl  here  to  point  oat  that  they  are  so  many  grand 
illnstrationB  of  this  general  law  of  movement.  But  besides 
the  revolutjons  of  these  bodies  in  their  orbits  (all  more  or  leas 
excentiic)  and  their  rotations  on  their  axes,  the  Solar  Bystem 
presMLts  us  with  various  rhythms  of  a  less  manifest  and  more 
complex  kind.  In  eaoh  planet  and  satellite  there  is  the  revo- 
lution of  the  nodes — a  slow  change  in  the  position  of  the 
orbit-plane,  which  after  completing  itself  commonces  afresh. 
There  is  the  gradual  alteration  in  the  length  of  the  axis 
major  of  the  orbit;  and  also  of  its  ezcentricity :  bo^  of 
which  are  rhythmical  alike  in  the  sense  that  they  alternate 
between  nrntTi'mft  and  minima,  and  in  the  sense  that  the  pro- 
gress from  one  extreme  to  the  other  is  not  uniform,  but  is 
made  with  fluctuating  velocity.  Then,  too,  there  is  the  revo- 
lution of  the  line  of  apsides,  which  in  course  of  time  moves 
round  the  heavens — not  regularly,  hut  through  complez 
OBCillations.  And  further  we  have  variations  in  the  directions 
of  the  planetary  axes — that  known  as  nutation,  and  that 
larger  gyration  which,  in  the  case  of  the  Earth,  causes  the 
precession  of  the  equinoxes.  These  rhythms,  already 

more  or  less  compound,  are  compounded  with  each  other. 
Such  an  instance  as  the  secular  acceleration  and  retardation 
of  the  moon,  consequent  on  the  varying  excentricity  of  the 
Earth's  orbit,  is  one  of  the  simplest.  Another,  having  more 
important  consequences,  results  from  the  changing  direction 
of  the  axes  of  rotation  in  planets  whose  orbits  are  decidedly 
excentric  Every  planet,  during  a  certain  long  period,  pre- 
sents more  of  its  northern  than  of  its  southern  hemisphere  to 
(he  sUn  at  the  time  of  its  nearest  approach  to  him ;  and  then 
again,  during  a  like  period,  presents  more  of  its  southern 
bemiiphere  than  of  its  nortbem — a  recurring  (xnncidenoa 
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which,  though  catiHing  in  some  planeto  no  sensible  alterationji 
of  climate,  involves  in  the  case  of  the  Earth  an  epoch  of 
31,000  years,  during  which  each  hemisphere  goes  through  a 
cycle  of  temperate  seasons,  and  seasons  that  are  extreme  in 
their  beat  and  cold.  Nor  is  this  all.  There  is  even  a  vari^ 
tion  of  this  variation.  Por  the  summers  and  winters  of  the 
whole  Earth  become  more  or  lees  strongly  oontraeted,  aa  the 
excentricity  of  its  ortnt  increases  and  decreases.  Hence 
during  increase  of  the  excentricity,  the  epochs  of  moderately 
contrasted  seasonB  and  epochs  of  strongly  contrasted  seasons, 
through  which  alternately  each  hemisphere  passes,  must  grow 
more  and  more  different  in  the  degrees  of  their  contrasts ; 
and  contrariwise  during  decrease  of  the  excentricity.  So 
that  in  the  quantity  of  light  and  heat  which  any  portion  of 
the  Earth  receives  from  the  sun,  there  goes  on  a  quadruple 
rhythm :  that  of  day  and  night ;  that  of  summer  and  win- 
ter ;  that  due  to  the  changing  position  of  the  axis  at  perihe- 
lion and  aphelion,  taking  21,000  years  te  complete ;  and  that 
involved  by  the  variation  of  the  orbit's  excentricity,  gone 
through  in  milliona  of  yearv. 

g  84.  Those  terrestrial  processes  whose  dependence  on  th« 
•olar  heat  is  direct,  of  course  exhibit  a  rhythm  that  corre- 
sponds to  the  periodically  changing  amount  of  heat  which 
each  part  of  the  Earth  receives.  The  simplest,  though  the 
least  obtrusive,  instance  is  supplied  by  the  magnetic  variations. 
In  these  there  is  a  diurnal  increase  and  decrease,  an  annual 
increase  and  decrease,  and  a  decennial  increase  and  det^'case ; 
the  Utter  answering  to  a  period  during  which  the  solar  spots 
become  alternately  abundant  and  scarce :  besidee  which  known 
variations  there  are  probably  others  corresponding  with  the 
astronomical  cycles  just  described.  More  obvious  examples 
are  furnished  by  the  movements  of  the  ocean  and  the  atmo- 
sphere. Marine  currents  from  the  equator  to  the  poles  above, 
Bud  from  the  poles  to  the  equator  beneath,  show  us  an  ua- 
Dpasing  backward  and  fonrard  motion  throughout  this  vru4 
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maao  of  water — b  motion  Tarying  in  amount  according  to  tha 
K'OsouB,  and  oompounded  with  smaller  like  motions  of  local 
orif^in.  The  similarly-cauacd  general  currents  in  the  air,  have 
similar  annual  variations  similarly  modified.  Irregular  as 
they  are  in  detail,  we  still  see  in  the  monsoons  and  other  tropi- 
cal atmospheric  disturbaiiees,  or  even  in  our  own  equinoctial 
galea  and  spring  east  winds,  a  periodicity  sufficiently  decid- 
ed.  Again,  we  have  an  altematioQ  of  times  during 

which  evaporatitm  predominates  with  times  during  which  oon- 
jensation  predominates:  shown  in  the  tropics  by  strongly 
marked  rainy  seasons  and  seasons  of  drought,  and  in  the 
temperate  zones  by  corresponding  changes  of  which  the  pe- 
riodicity, though  less  definite,  is  still  traceable.  The  diffiision 
and  precipitation  of  water,  besides  the  slow  altemations 
answering  to  difiercnt  parts  of  the  year,  furnish  us  with  ex- 
amples of  rhythm  of  a  more  rapid  kind.  Dnring  wet 
weather,  lasting,  let  us  say,  over  some  weeks,  the  tendency 
to  condense,  though  greater  than  Uie  tendency  to  evaporate, 
does  not  show  itself  in  continuous  rain ;  but  the  period  is 
made  up  of  rainy  days  and  days  that  are  wholly  or  partially 
fair.  Nor  is  it  in  this  rude  alternation  only  that  the  law  is 
manifested.  During  any  day  throughout  this  wet  weather  a 
minor  rhythm  is  traceable ;  and  especially  so  when  the  ten 
dcncies  to  evaporate  and  to  condense  are  nearly  balanced. 
Among  mountains  this  minor  rhythm  and  its  causes  may  be 
studied  to  great  advantage.  Moist  winds,  which  do  not  pre- 
cipitate their  contained  water  in  passing  over  the  compara- 
tively warm  lowlands,  lose  so  much  heat  when  they  reach 
the  cold  mountain  peaks,  that  condensation  rapidly  takes 
place.  Water,  however,  in  passing  from  the  gaseous  to  the 
fluid  state,  gives  out  a  considerable  amount  of  heat ;  and 
hence  the  resulting  clouds  are  warmor  than  the  air  that  pre- 
cipitates them,  and  much  warmer  thun  the  high  rocky  sur- 
faces round  which  they  fold  themselves.  Hence  in  the 
course  of  the  storm,  these  high  rocky  surfaces  are  raised  in 
lemporatare,  partly  hy  radiation  from  the  enwrapping  iJoud, 
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parti;  hy  contact  of  the  falling  rain-drops.  Giving  off  more 
heat  than  before,  they  no  longer  lower  bo  greatly  the  temper- 
kture  of  the  air  passing  over  them  ;  and  so  cease  to  precipi- 
tate its  contained  water.  The  clouds  break ;  the  sky  begins 
to  clear ;  and  a  gleam  of  sunshine  promises  that  the  day  is 
going  to  be  fine.  But  the  smuU  supply  of  heat  which  the 
(.■old  mountain's  sides  have  received,  is  soon  lost :  especially 
when  the  dispersion  of  the  clouds  permits  free  radiation  ijito 
space.  Very  soon,  therefore,  these  elevated  suriucea,  becom- 
ing as  cold  as  at  first,  (or  perhaps  even  colder  iu  virtue  of  tho 
evaporation  set  up,)  begin  again  to  condense  the  vapour  in 
the  air  above ;  and  there  comes  another  storm,  followed  by 
the  same  efi^ts  as  before.  In  lowland  regions  this  action 
and  reaction  is  usually  less  conspicuous,  because  the  contrast 
of  temperatures  is  less  marked.  Even  here,  however,  it  may 
be  traced ;  and  that  not  only  on  showery  days,  but  on  days 
of  continuous  rain ;  for  in  these  we  do  not  see  uniformity : 
always  there  are  fits  of  harder  and  gentler  rain  that  are  pro- 
bably caused  as  above  explained. 

Of  course  these  met«OTologio  rhythms  involve  something 
corresptmding  to  them  in  the  changes  wrought  by  wind  and 
water  on  the  Earth's  surface.  Variations  in  the  quantities  of 
sediment  brought  down  by  rivers  that  rise  and  fall  with  the 
seasons,  must  caujte  variations  in  the  resulting  strata — alter- 
nations of  colour  or  quality  in  the  successive  laminse.  Beds 
formed  from  the  detritus  of  shores  worn  down  and  carried 
away  by  the  waves,  must  similarly  show  periodic  differences 
answering  to  the  periodic  winds  of  the  locality.  In  so  far  as 
frost  influences  the  rate  of  denudation,  its  recurrence  is  a 
(actor  in  the  rhythm  of  sedimentary  deposits.  And  the 
geological  changes  produced  by  glaciers  and  icebergs  must 
similarly  have  their  alternating  periods  of  greater  and  less 
intensity. 

There  is  evidence  also  that  modifications  in  tho  Earth's 
crust  due  to  igneous  action  have  a  certain  periodicity.  Yol- 
osnic  eruptions  are  not  oontinnous  but  intermittent,  and  M 
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tvr  BB  the  data  enable  m  to  judge,  have  a  oenain  average 
rate  of  recairence ;  which  rate  of  recoirence  ib  complicated 
hy  rising  into  epochs  of  greater  activity  and  &Uing  into 
epochs  of  comparative  quieacence.  80  too  is  it  with  earth 
quakes  and  the  elevations  or  depressions  caused  by  them.  Af 
the  mouth  of  the  Mississippi,  the  alternation  of  strata  gives 
decisive  proof  of  successive  sinkings  of  the  sur&ce,  that 
have  taken  place  at  tolerably  equal  intervals.  Ererywhere, 
LD  the  extensive  groups  of  conformable  strata  that  imply 
small  subsidences  recurring  with  a  certain  average  frequency, 
we  see  a  rhythm  in  the  action  and  reaction  between  the 
Earth's  crust  and  its  molten  contents — a  rhythm  compounded 
with  those  slower  ones  shown  in  the  termination  of  groups  of 
strata,  and  the  commencement  of  other  groups  not  con- 
formable to  them.  There  is  even  reason  for  suspect- 
ing  B  geological  periodicity  that  is  immensely  slower  and  for 
wider  in  its  effects ;  namely,  an  alternation  of  those  vast  up- 
heavals and  submergencies  by  which  continents  are  produced 
where  there  were  oceans,  and  oceans  where  there  wwe  conti- 
nents. For  supposing,  as  we  may  fairly  do,  that  the  Earth's 
crust  is  throughout  of  tolerably  eqnal  thickness,  it  is  manifest 
that  such  portions  of  it  ss  become  most  depressed  below  the 
average  level,  must  have  their  inner  surfaces  most  exposed 
to  the  currents  of  molten  matter  circulating  within,  and  will 
therefore  nndergo  a  larger  amount  of  what  may  be  called 
igneous  denudation  ;  while,  conversely,  the  withdrawal  of  the 
inner  surfaces  from  these  currents  where  the  Earth's  crust  is 
most  elevated,  will  cause  a  tJuckening  more  or  lees  compens- 
ating the  aqueous  denudation  going  on  externally.  Hence 
those  depressed  areas  over  which  the  deepest  oceans  lie,  being 
gradually  thinned  beneath  and  not  covered  by  much  sedi- 
mentary deposit  above,  will  beoome  areas  of  least  resistance, 
and  will  then  begin  to  yield  to  the  upward  pressure  of  the 
Garth's  contents ;  whence  will  result,  throughout  such  areas, 
hmg  continued  eievatioDs,  ceasing  only  when  the  reverse  state 
of  Uiings  has  bem  brought  about.     Whether  this  specoUtioii 
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be  WflD  or  ill  foimcled,  does  not  however  affect  the  general 
eoQclufflon.  Apart  from  it  we  have  sufficieat  evidenoe  that 
geologic  prooeBses  are  rhythmical. 

§  85.  Perhaps  nowhere  are  the  illustrstions  of  rhythm 
BO  nnmeroos  and  so  manifest  aa  among  the  phenomena  of  life. 
Plants  do  not,  indeed,  usually  show  ua  any  decided  periodi- 
cities, save  those  det«rmined  by  day  and  night  and  by  the 
seasons.  But  in  animals  we  have  a  great  variety  of  move- 
montn  in  which  the  alternation  of  opposite  extremes  goes  on 
with  all  degrees  of  rapidity.  The  swallowing  of  food  ia 
eSected  by  a  wave  of  constriction  passing  along  the  oesopha- 
gus ;  its  digestion  is  accompanied  by  a  muscular  action  of  the 
stomach  that  is  also  undulatory ;  and  the  peristaltic  motion  of 
the  intestines  is  of  like  nature.  The  blood  obtained  from  this 
food  is  propelled  not  in  a  uniform  current  but  in  pulses ;  and 
it  is  aerated  t^  tangs  that  alternately  contract  and  expand.  All 
locomotion  results  from  oscillating  moTements  :  even  where  it 
is  apparently  continuous,  as  in  many  minute  forms,  the  mi- 
croscope proves  the  vibration  of  cilia  to  be  the  agency  by 
which  the  creature  is  moved  smoothly  forwards. 

Primary  rhythms  of  the  organic  actions  are  compounded 
with  secondary  ones  of  longer  duration.  These  various 
modes  of  activity  have  their  recurring  periods  of  increase  and 
decrease.  We  see  this  in  the  periodic  need  for  food,  and  in  the 
periodic  need  for  repose.  Each  meal  induces  a  more  rapid 
rhythmic  action  of  the  digestive  organs  j  the  pulsation  of 
the  heart  is  accelerated ;  and  the  inspirations  become  more 
frequent.  During  sleep,  on  the  contrary,  these  several 
movements  slacken.  So  that  in  the  course  of  the  twenty- 
four  hours,  those  small  undulations  of  which  the  different 
kiuda  of  organic  action  are  constituted,  ondergo  one  long 
wave  of  increase  and  decrease,  complicated  with  several 
minor  waves.  Experiments  have  shown  that  there 

are  ataU  slower  rises  and  falls  of  functional  activity. 
Waste  and  aaaimilation  are  not  balanced  by  every  meal,  bat 
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cma  or  other  maintaiiu  for  some  time  a  slight  exoeu ;  so  that 
a  person  ia  ordinary  Kealtti  is  found  to  undergo  an  increase 
and  decrease  of  weight  during  reconing  interrala  of  tolenible 
equality.  Besides  these  regular  periods  there  are  still  longei 
and  oomparatively  irregular  ones ;  namely,  those  altematioaB 
of  greater  and  less  vigour,  vhich  erea  healthy  people  expe- 
rience. So  inevitable  are  these  oscillations  that  even  men  in 
trauiing  cannot  be  kept  stationary  at  their  highest  power,  but 
when  they  have  reached  it  begin  to  retrograde.  Fur- 

ther evidence  of  rhythm  in  the  vital  movements  is  fur- 
nished by  invalids.  Sundry  disorders  are  named  &om  the 
intermittent  character  of  their  symptoms.  Even  where  the 
periodicity  is  not  very  marked,  it  ia  mostly  traceablcL  Patients 
rarely  if  ever  get  uniformly  worse  ;  and  convalescents  have 
usually  their  days  of  partial  relapse  or  of  less  decided  ad- 
vance. 

Aggregates  of  living  creatures  illustrate  the  general  truth 
in  other  ways.  If  each  species  of  organism  be  r^arded  as  a 
whole,  it  displays  two  kinds  of  rhythui.  Life  aa  it  exists  in 
all  the  members  of  such  species,  is  an  extremely  complex  kind 
of  movement,  more  or  less  distinct  from  the  kinds  of  move- 
ment which  constitute  life  in  other  qiecies.  In  each  indi- 
vidual of  the  species,  this  extremely  complex  kind  of  move- 
ment begins,  rises  to  its  climax,  declines,  and  ceases  iu 
death.  And  every  successive  generation  thus  exhibits  a  wave 
of  that  peculiar  activity  characterizing  the  species  as  a 
whole.  The  other  form  of  rhythm  is  to  he  traced  in 

that  variation  of  number  which  each  tribe  of  animals  and 
plants  is  ever  undergoing.  Throughout  the  unoeasing  con- 
Bict  between  the  tendency  of  a  species  to  increase  and  the 
antagonistio  tendencies,  there  is  never  an  equilibrium :  one 
always  predominates.  In  the  case  even  of  a  cultivated  plant 
or  domesticated  animal,  where  artificial  means  are  used  U' 
maintain  the  supply  at  a  uniform  level,  we  still  see  that  oscil- 
lations of  abundance  and  scarcity  cannot  be  avoided.  And 
among  the  creatures  uncared  for  by  man,  soch  oscillationi 
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aie  tunally  more  nuirked.  After  a  race  of  orgamoDOB  hai 
been  greatly  tlunaed  by  enemies  or  lack  of  food,  its  suiriTing 
members  become  more  favourably  ciroumstanced  tliau  usual 
During  tbe  decline  in  their  numbers  tbeir  food  has  grown 
relatively  more  abundant ;  wbilc  their  enemies  hare  dimJoish- 
ed  irom  want  of  prey.  The  conditions  thus  renuun  for 
some  time  favouraUe  to  their  increase ;  and  theiy  multiply 
rapidly.  By  and  by  iheir  food  ia  rendered  r^tirely  scarce, 
at  the  same  time  that  thmr  enemies  hare  become  mora 
numerous;  and  the  destroying  influences  being  thus  in  excess, 
their  number  begins   to  diminish   again.  Yet  one 

more  rhyttun,  ex^mely  slov  in  its  action,  may  be  traced  in 
the  phenomena  of  Life,  contemplated  under  their  moet  general 
aspect  The  researches  of  palsBontologista  show  that  there 
have  been  going  on,  during  the  vast  period  of  which  our  sedi- 
mentary rocks  bear  record,  BuccessiTe  changes  of  organio 
forms.  Species  have  appeared,  become  abundant,  and  then 
disappeared.  Genera,  at  first  constituted  of  but  few  species, 
have  for  a  time  gone  on  growing  more  multiform ;  and  then 
have  begun  to  decline  in  the  number  of  their  subdiTisions : 
leaving  at  last  but  one  or  two  repreeentatives,  or  none  at  alL 
Ihiring  longer  epochs  whole  orders  have  thus  arisen,  culmin- 
ated, and  dwindled  away.  And  even  those  wider  divisions  con- 
taining many  orders  have  similarly  undergone  a  gradnal  Hho, 
a  high  tide,  and  a  long- continued  ebb.  The  stalked  Crinoidea, 
for  example,  which,  during  the  carboniferous  epoch,  became 
abundant,  have  almost  disappeared :  only  a  single  species 
being  extant.  Once  a  large  family  of  molluscs,  the  Brachio- 
poda  have  now  become  rare.  The  shelled  Cephalopoda,  at 
one  time  dominant  among  the  inhabitants  of  the  ocean,  both  in 
□umber  of  forms  and  of  individuals,  are  in  our  day  nearly 
extinct.  And  aiW  an  "  age  of  reptiles,"  there  has  come  an 
age  in  which  reptUee  have  been  in  great  measure  supplanted 
by  mammals.  Whether  these  vast  rises  and  falls  uf  difierent 
kinds  of  life  ever  unde^;o  anything  approaching  to  repetitions, 
(which  they  may  possibly  do  in  oorreapondenco  with  thr« 
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vast  cycles  of  eLeration  and  eabaideiice  that  prodooe  o 

and  oceans,)  it  is  sufficiently  clear  that  Life  on  the  Earth  has 

not  progressed  uniformly,  hut  in  immense  undulations. 

§  86.  It  is  notmauifeet  that  the  changes  of  consciousness 
are  in  any  sense  rhythmicaL  Yet  here,  too,  analysis  proves 
both  that  the  mental  state  existing  at  any  moment  is  not 
uniform,  hut  is  decomposahle  into  rapid  oscillations ;  and  also 
that  mental  states  pass  through  longer  intervals  of  increasing 
and  decreasing  intensity. 

Though  while  attending  to  any  single  sensation,  or  any 
group  of  related  sensations  constitnting  the  consciousness  ot 
an  object,  we  seem  to  remain  for  the  time  in  a  persistent  and 
homogeneous  condition  of  mind,  a  careful  self-examination 
shows  that  this  apparently  unhroken  mental  state  is  in  truth 
traversed  by  a  number  of  minor  states,  in  which  various  othei 
sensations  and  perceptions  are  rapidly  presented  and  disappear. 
From  the  admitted  fact  that  thinking  consists  in  the  establish- 
ment of  relations,  it  is  a  necessary  corollary  that  the  main- 
teoanoe  of  conaoioasness  in  any  one  state  to  the  entire  exclu- 
sion of  other  states,  would  be  a  cessation  of  thought,  that  ia,  of 
consciousness.  So  that  any  seemingly  continuous  feeling,  say 
of  pressure,  really  consists  of  portions  of  that  feeling  perpetu- 
ally recurring  after  the  momentary  intrusion  of  other  feelings 
and  ideaa— quick  thoughte  oonceming  the  place  where  it  is 
fett,  the  external  object  producing  it,  its  consequenoes,  and 
other  things  suggested  hy  association.  Thus  there  is  going 
on  an  extremely  rapid  departure  from,  and  return  to,  that  par- 
ticular mental  state  which  we  regard  as  persistent.  Besides 
the  evidence  of  rhythm  in  consciousness  which  direct  analyms 
thus  affords,  we  may  gather  further  evidence  from  the  corre* 
lation  between  feeling  and  movement.  Sensations  and  emotions 
expend  themselves  in  producing  muscular  contractions.  K  a 
sensation  or  emotion  were  strictly  continuous,  there  would  bo  a 
continuous  discharge  along  those  motor  nerves  acted  upon.  But 
■0  &r  OS  experiments  with  artificial  stimuli  enable  us  to  judge, 
a  continuous  discharge  alon);  the  nerve  leading  to  a  muscle, 
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does  not  ocmlTact  it :  a  broken  discharge  is  required — r  rapd 
tuccewioDofBbockB.  Hence  mnscalar  contraction  pre-suppoeea 
that  rhythmic  state  of  consciousneea  which  direct  otserration 
discloses.  A  innch  more  oonspicuoua  rhythm,  having 

longer  vavcs,  is  seen  during  the  outflow  of  emotion  into 
daDcing,  poetry,  and  music  The  current  of  mental  energy 
that  shows  itself  in  theee  modes  of  bodily  action,  is  not  con- 
tinuous, but  falls  into  a  auccesaion  of  pulses.  The  measure  of 
a  dance  is  produced  by  the  alternation  of  strong  muscular 
contractions  with  weaker  ones ;  and,  save  in  measures  of  the 
simjdest  order  such  as  are  found  among  barbarians  and 
children,  this  alternation  is  compounded  with  longer  rises  and 
fulls  in  tlie  degree  of  muscular  excitement.  Poebyisa  form  of 
speech  which  results  when  the  emphasis  is  regularly  recurrent ; 
that  is,  when  the  muscular  effort  of  pronunciation  has  de> 
finite  periods  of  greater  and  less  intensity — periods  that  are 
complicated  with  othen  of  like  nature  answering  to  the  suc- 
cessive verses.  Music,  in  still  more  variona  wa3rs,  exemplifies 
the  law.  There  are  the  recurring  bars,  in  each  of  which  there 
is  s  primary  and  a  secondary  beat.  There  is  the  alternate 
increase  and  decrease  of  muscular  strain,  implied  by  the 
asoente  and  descents  to  the  higher  and  lower  notes — as- 
cents and  descents  composed  of  smaller  waves,  breaking  the 
rises  and  falls  of  the  larger  ones,  in  a  mode  peculiar  to  each 
melody.  And  then  we  have,  further,  the  alternation  of  piano 
and  forte  passages.  That  these  several  kinds  of  rhythm, 
characterizing  a»thetic  expression,  are  not,  in  the  common 
sense  of  the  word,  artificial,  but  are  intenser  forms  of  an  un- 
dulatory  movement  habitually  generated  by  feeling  in  its 
bodily  discharge,  is  shown  by  the  fact  that  they  are  ail  trace- 
able in  ordioaiy  speech ;  which  in  every  sentence  has  its 
primary  and  secondary  emphases,  and  its  cadence  containing 
«  chief  rise  and  &U  complicated  with  subordinate  rises 
and  falls ;  and  which  is  accompanied  by  a  more  or  lees 
oscillatory  action  of  the  limbs  when  the  emotion  is 
great.  Still  longer  undnlations  may  be  observed  by 

ovory  one,  io  himsrK  and  in  others,  on  occasions  of  extreme 
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pleasure  or  extreme  pain,  ^ote,  tit  the  first  place,  that  pah 
having  its  origin  in  bodily  disorder,  is  nearly  RlwB3ra  paroep- 
tibly  rhythmicaL  Daring  hours  in  vhich  it  never  actoally 
neases,  it  has  it«  variations  of  intensity — fits  or  paroxysms ;  and 
then  after  these  hours  of  suffering  there  nasally  come  houra 
of  comparative  eaae.  Moral  pain  has  the  like  smaller  and 
larger  wavee.  One  possesaed  by  intense  grief  doea  not  utter 
coutinuous  moans,  or  shed  tears  with  an  equable  rtq>idity  ; 
but  these  signs  of  passion  come  in  recurring  bursts.  Then 
after  a  time  during  which  such  stronger  and  weaker  waves 
of  emotion  alternate,  there  comes  a  calm — a  time  of  compara- 
tive deadness;  to  which  again  Bucceeds  another  interval, 
when  dull  sorrow  rises  afresh  into  acute  anguish,  with  its 
series  of  paroxysms.  Similarly  in  great  delight,  especially  as 
manifested  by  children  who  have  its  display  less  under  control, 
there  are  visible  variations  jn  the  intensity  of  feeling  shown — 
fits  of  laughter  and  dancing  about,  separated  by  pauses  in 
which  smiles,  and  other  slight  manifestations  of  pleasure, 
Buffice  to  discharge  the  lessened  excitement.  Sot  are 

there  wanting  evidences  of  mental  undulations  greater  in 
length  than  any  of  these — undulations  which  take  weeks,  oi 
months,  or  years,  to  complete  themselves.  We  continually 
hear  of  moods  which  recur  at  intervals.  Very  many  persons 
have  their  epochs  of  vivacity  and  depression.  There  are  periods 
of  industry  following  periods  of  idleness ;  and  times  at  which 
particular  subjects  or  tastes  ore  cultivated  with  zeal,  alternat- 
ing with  times  at  which  they  are  neglected.  Beq>eoting 
which  slow  oscillations,  the  only  qualification  to  be  made  is, 
that  being  affected  by  numerous  influenoes,  they  are  com- 
paratively irregular. 

§  87.  In  nomadic  societies  the  changes  of  place,  deter 
mined  as  they  mually  are  by  exhaustion  or  failure  of  the 
supply  of  food,  are  periodic ;  and  in  many  cases  show  a 
recurrence  answering  to  the  seasons.  Each  tribe  that  has 
oeoome  in  some  degree  fixed  in  its  locality,  goes  on  increasing. 


.dbvGooyk" 


TBS  RHTTHu  OP  Kcmon.  267 

till  under  tlie  preeenres  of  tuisatisfied  desiree,  tliere  remilto 
inigration  of  some  part  of  it  to  a  nev  re^on — a  process  repeat- 
ed at  intervals.  From  sach  exceeaes  of  population,  and  sncli 
Buccessive  waveB  of  migration,  come  conflicts  with  other 
tribes ;  which  are  also  increasing  and  tending  to  difitue 
themselves.  This  antagonism,  like  all  others,  results  not  in  an 
uniform  moticFn,  but  in  an  intermittent  one.  War,  exhaus- 
tion, recoil — peace,  prosperity,  and  renewed  aggression  : — see 
here  the  alternation  more  or  less  discernible  in  the  military 
activities  of  both  savage  and  civilized  nations.  And  irregular 
as  is  this  rhythm,  it  is  not  more  so  than  the  different  sizes 
of  the  societies,  and  the  extremely  involved  causes  of  varia- 
tion in  their  strengths,  would  lead  us  to  anticipate. 

Passing  from  external  to  internal  changes,  we  meet  with 
this  backward  and  forward  movementnndermany  forms.  In 
tie  currents  of  commerce  it  is  especially  conspicuous. 
Exchange  during  early  times  is  almost  wholly  carried  on  at 
fairs,  held  at  long  intervals  in  the  chief  centres  of  population. 
The  flax  and  reflux  of  people  and  commodities  which  each  of 
these  exhibits,  becomes  more  frequent  as  national  develop- 
ment leads  to  greater  social  activity.  The  more  rapid  rhythm 
of  weekly  markets  begins  to  supersede  the  slow  rhythm  of 
fairs.  And  eventnaUy  the  process  of  exchange  becomes  at 
certain  places  so  active,  as  to  bring  about  daily  meetings  of 
buyers  and  sellers — a  daily  wave  of  accumulation  and  dis- 
tribution of  cotton,  or  com,  or  capital.  If  from' 
exchange  we  turn  to  production  and  consumption,  we  see 
undulations,  much  longer  indeed  in  their  periods,  but  almost 
equally  obvious.  Supply  and  demand  are  never  completely 
adapted  to  each  other ;  but  each  of  them  from  time  to  time 
in  excess,  leads  presently  to  an  excess  of  the  other.  Farmers 
who  have  one  season  produced  wheat  very  abundantly,  are 
disgusted  with  the  consequent  low  price  j  and  next  season, 
sowing  a  much  smaller  quantity,  bring  to  market  a  deficient 
orop;  whence  follows  a  converse  effect.  Consumption 
undergoes  parallel  undulations  that  need  not  be  specified. 
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Hlb  balancing  of  supplies  between  difierent  diBtnots,  too^ 
entails  analogous  oscillaticins.  A  place  at  which  some  neces- 
sary of  life  is  scarce,  becomes  a  place  to  which  currents  of  it 
are  set  up  from  other  places  where  it  is  relatively  abundant ; 
and  diese  currents  irom  all  sides  load  to  a  wave  of  accumula- 
tion where  they  meet — a  glut :  whence  follows  a  recoil— « 
partial  return  of  the  currents.  Sat  the  undulatoiy 

character  of  these  actions  is  perhaps  beet  seen  in  the  rises  aod 
falls  of  prices.  These,  given  in  numerical  measures  which 
may  be  tabulated  and  reduced  to  diagrams,  show  ua  in  the 
clearest  manner  how  commercial  movements  are  compounded 
of  oscillations  of  various  magnitudes.  The  price  of  consols  or 
the  price  of  wheat,  as  thus  represented,  is  seen  to  undergo 
vast  ascents  and  descents  whose  highest  and  lowest  points  are 
reached  only  in  the  course  of  years.  These  largest  waves  of 
variation  are  broken  by  others  extending  over  periods  of 
perhaps  many  months.  On  these  ^;atu  come  others  having 
a  week  or  two's  duration.  And  were  the  changes  nmrked  in 
greater  detail,  we  should  have  the  smaller  undulations  that 
tdke  place  each  day,  and  the  still  smaller  ones  which  brokers 
telegraph  from  hour  to  hour.  The  whole  outline  would  show 
a  complication  like  that  of  a  vast  ocean-swell,  on  whose  sur- 
face there  rise  large  billows,  which  themselves  bear  waves  of 
moderate  size,  covered  by  wavelets,  that  are  roughened  by  a 
minute  ripple.  Similar  diagramatic  representations  of  births, 
*  marriages,  and  deaths,  of  disease,  of  crime,  of  pauperism, 
exbilnt  involved  conflicts  of  rhythmical  motions  throughout 
society  under  these  several  aspects- 
There  are  like  characteristics  in  social  changes  of  a  more 
complex  kind.  Both  in  England  and  among  continental 
oations,  the  action  and  reaction  of  political  progress  have 
come  to  be  generally  recognized.  Eeligion,  besides  its  occa- 
sional revivals  of  smaller  magnitude,  has  its  long  periods  of 
exaltation  and  depression — generatious  of  belief  and  self-mor- 
tification, following  generations  of  indifference  and  laxity. 
There  are  poetical  epochs,  and  epochs  in  which  the  sense  of  the 
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beautifiil  aeemfl  almost  dormant.  PhQosopliy,  afler  having 
been  avhile  predomimmt,  lapses  for  a  long  seaaon  into  neglect ; 
and  titen  again  slowly  reyivea.  Each  science  has  its  eras  of 
deductive  reasoning,  and  its  eras  when  attention  is  chiefly 
directed  to  oc^ecting  and  colligating  facts.  And  hoT  in  such 
Duaor  but  more  obtrusive  phenomena  as  those  of  fashion, 
there  are  ever  going  on  oscillations  from  one  extreme  to  the 
othoT;  is  a  trite  observation. 

As  may  be  foreseen,  social  rhythms  well  iUustrate  the 
irregularity  that  reeults  from  combination  of  many  causes. 
Where  the  variations  are  those  of  one  simple  element  in  na^ 
tional  life,  as  the  supply  of  a  particular  commodity,  we  do  in- 
deed witness  a  return,  after  many  involved  movements,  to  a 
previous  condition — ^the  price  may  become  what  it  was  before : 
implying  a  like  relative  abundance.  But  where  the  action  is 
one  into  which  many  factors  enter,  there  is  never  a  recur- 
rence of  exactly  the  same  state.  A  political  reaction  never 
brings  round  just  the  old  form  of  things.  The  rationalism 
of  the  present  day  differs  widely  from  the  rationalism  of  the 
last  century.  And  though  fashion  from  time  to  time  revives 
extinct  types  of  dress,  these  always  re-appear  with  decided 
modifications. 

I  88.  The  universality  of  this  principle  suggests  a  question 
like  that  raised  in  foregoing  cases.  Rhythm  being  manifested 
in  all  forms  of  movement,  we  have  reason  to  anspect  that  it 
is  determined  by  some  primordial  condition  to  action  in 
general.  The  tacit  implication  is  that  it  is  deducible  from 
the  peraietence  of  force.     This  we  shall  find  to  be  the  fact. 

When  the  prong  of  a  tuning-fork  Is  pulled  on  one  side  by 
the  finger,  a  certain  extra  tension  is  produced  among  its  co- 
hering particles ;  which  resist  any  force  that  draws  them  out 
of  their  state  of  equilibrium.  As  mach  force  as  the  finger 
exerts  in  pulling  the  prong  aside,  so  much  opposing  force  is 
brought  into  play  among  the  cohering  particles.  Hence, 
when  the  prong  is  liberated.  It  is  urged  bock  by  a  force  equal 
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to  that  oBed  in  deflectbg  it.  Wltoi,  therefore,  tJie  proog 
reacbea  its  original  position,  the  ibrce  unpreesed  on  it  during 
ita  recoil,  haa  ^nerated  in  it  a  correeponding  amount  of  mo- 
mentum— an  amount  of  momentum  nearly  equivalent,  that 
ia,  to  the  force  originally  impressed  (nearly,  we  must  say, 
because  a  certain  portion  has  gone  in  communioating  motion 
to  the  air,  and  a  certain  other  portion  has  been  tranaformed 
into  heat).  This  momentum  carries  the  prong  beyond  the 
position  of  rest,  nearly  as  far  as  it  was  originally  drawn  in 
the  reverse  direction ;  until  at  leng:th,  being  gradually  used 
up  in  producing  an  opposing  tension  among  the  particles,  it 
is  all  lost  The  opposing  tension  into  which  the  expended 
momentum  has  been  transfonned,  then  generates  a  second  re- 
coil ;  and  so  on  continually — the  vibration  eventually  ceasing 
only  because  at  each  movemcat  a  oertaub  amount  of  foroe 
goes  ia  creating  atmospheric  and  etherial  undulations. 
Now  it  needs  but  to  cuntemplute  thia  repeated  action  and  re- 
action, to  see  that  it  is,  like  every  action  and  reaction,  a 
consequence  of  the  persistence  of  force.  The  force  exerted 
by  the  finger  in  bending  the  prong  cannot  disappear. 
Under  what  form  then  does  it  exist  P  It  exists  under  the 
form  of  that  cohesive  tension  which  it  has  generated  among 
the.  particles.  This  cohesive  tension  cannot  cease  without  an 
equivalent  result.  What  is  its  equivalent  result  f  The 
momentum  generated  in  the  prong  while  being  carried  back 
to  its  position  of  rest.  This  momentum  too — what  becomes 
of  itP  It  must  either  continue  as  momentum,  or  produce 
some  correlative  force  of  equal  amount.  It  cannot  continue 
as  momentum,  since  change  of  place  is  resisted  by  the  cohe- 
sion  of  the  parts ;  and  thus  it  gradually  disappears  by  being 
transformed  into  tension  among  these  parts.  This  is  re- 
transformed  into  the  equivalent  momentum ;  and  so  on  con- 
tinuously. If  instead  of  motion  that  is  directly  anta- 
gonized by  the  cohesion  of  matler,  we  consider  motion  through 
space,  the  some  truth  presents  itself  under  another  form. 
Though  here  no  opposing  force  seems  at  work,  and  therefore 
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no  cause  of  rhythm  is  apparent,  yet  its  own  accnroulaUid 
momentum  must  eventoally  carry  the  moving  body  beyond 
the  body  attracting  it ;  and  eo  must  become  a  force  at  van- 
Mice  with  that  vhich  generated  it.  From  this  conflict, 
rhythm  necessarily  results  as  in  the  foregoing  case.  The 
Force  embodied  as  momentum  in  a  given  direction,  cannot  be 
leetroyed  ;  and  if  it  eventually  disappears,  it  re-appears  in 
llie  reaction  on  the  retarding  body ;  which  begins  afresh  to 
draw  the  now  arrested  moss  back  from  its  ^helion.  The 
only  conditions  under  which  there  could  be  absence  of  rhythm 
— the  only  conditions,  that  is,  under  which  there  could  be  a 
continuous  motion  through  space  in  the  same  straight  line 
for  ever,  would  be  the  existence  of  an  infinity  void  of  every- 
thing  but  the  moving  body.  And  neither  of  these  conditions 
can  be  represented  in  thought.  Infinity  is  inconceivable ; 
and  so  also  is  a  motion  which  never  hud  a  commencement  in 
some  pre-e:[isting  source  of  power. 

Thoa,  then,  rhythm  is  a  necessary  characteristic  of  all 
motion.  Given  the  co-ezistence  everywhere  of  antagonist 
forces — a  postulate  which,  aa  we  have  seeuj  is  necessitated 
by  the  form  of  our  e:^)erience— and  rhythm  is  an  inevitable 
corollary  from  the  persistence  of  ftirce. 
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BEOAPITULATIOK,  CRITICIStt,  AND  BECOHHEHOBlfEMT. 

$  89.  Let  as  pause  awhile  to  consider  how  far  tlie  con- 
tents of  the  foregoing  chapters  go  towards  forming  a  bod; 
of  knowledge  such  as  was  defined  at  the  outset  as  constitnt- 
ing  Philosophy. 

In  respect  of  ita  generality,  the  proposition  ennnciatcd 
and  exemplified  in  eatli  cIiu[>U:r,  is  of  the  required  kind — is 
a  proposition  trtmsccndiiig  those  class-limits  which  Science, 
aa  currently  understood,  recognizes.  "  The  Indestructibility 
of  Matter  "is  a  truth  not  belonging  to  mechanics  moro  than 
to  chemistry,  a  truth  assumed  alike  by  molecular  physics 
and  the  physics  that  deals  with  acnsibhs  masses,  a  truth 
which  the  astronomer  and  the  biologist  equally  ttdca  for 
granted.  Not  merely  do  those  divisions  of  Science  which 
deal  with  the  movements  of  celestial  and  terrestrial  bodies 
postulato  "  The  Continuity  of  Motion,"  but  it  ia  no  less  pos- 
tulated in  the  physicist's  investigations  into  the  phenomena 
of  light  aai  heat,  and  is  tacitly,  if  not  avowedly,  implied  in 
the  generalizations  of  the  higher  sciences.  So,  too,  "Thu 
Persistence  of  Force,"  involved  in  each  of  the  preceding 
propositions,  is  co-eztensire  with  them,  as  is  also  its  corollary, 
"The  Persistence  of  Relations  among  Forces."  These  aro 
not  truths  of  a  high  generality,  but  they  are  universal 
truths.  Passing   to  the  deductions  drawn  from 

them,  wn  Fce  the  same  thine.     That  force  is  transformable. 
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•nd  tliat  between  its  corrdates  there  exist  qoantitatiire  eqni> 
valences,  are  nUimate  facte  not  to  be  classed  with  those  of  me- 
chanics, or  thermology,  or  electricitj,  or  magnetism;  but  they 
are  illustrated  throughout  phenomena  of  every  order,  up  to 
those  of  mind  and  society.  Similarly,  the  taw  that  motion  foL 
lows  the  line  of  least  resistance  or  the  line  of  greatest  trsctdoo 
or  &e  resultant  of  the  two,  we  found  to  be  an  alUperrading 
law ;  conformed  to  alike  by  each  planet  in  its  orbit,  uid  by 
the  moving  matters,  aerial,  liquid,  and  solid,  on  ita  surface 
— ^:onformed  to  no  less  by  every  organic  movement  and 
process  ^tan  by  every  inorganic  movement  and  process. 
And  so  likewise,  in  the  chapter  just  closed,  it  has  been 
shown  that  rhythm  is  exhibited  umversally,  from  the  slow 
gyrations  of  double  stars  down  to  the  inconceivably  rapid 
oscillations  of  molecules — &om  such  terrestrial  changes  as 
those  of  recurrent  glacial  epochs  and  gradually  alternating 
elevations  and  subsidences,  down  to  those  of  the  witid<i  and 
tides  and  waves ;  uid  is  no  less  conspicuous  in  the  functions 
of  living  organisms,  &om  the  pulsations  of  the  heart  up  to 
the  paroxysms  of  the  emotions. 

Thus  these  truths  have  the  character  which  constitutes 
(hem  parts  of  Philosophy,  properly  so  called.  They  are 
troths  which  unify  concrete  phenomena  belonging  to  all 
divisions  of  Nature;  and  so  must  be  components  of  that 
complete,  coherent  conception  of  things  which  Philosophy 


§  90.  But  nowwhat  parts  do  these  tmths  play  in  forming 
such  a  conception  7  Does  any  one  of  them  singly  convey 
ftn  idea  of  the  Cosmos ;  meaning  by  this  word  the  totahty 
of  the  manifestations  of  the  Unknowable  ?  Do  all  of  them 
taken  together  yield  as  an  adequate  idea  of  this  kind  F  Do 
they  even  when  thought  of  in  combination  compose  any- 
thing like  such  an  idea  f  To  each  of  these  questions  the 
anBWfflr  must  be— No. 

Neither  those  truths  nor  any  other  such  truths,  separately 
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or  jointly,  constitate  that  integrated  knowledge  in  which 
only  Philosophy  finds  its  goal.  It  has  beon  sapposcd  hy 
one  thinker  that  when  Science  has  ancceeded  in  reducing  all 
more  complex  lawa  to  some  most  simple  law,  as  of  molecular 
action,  knowledge  will  have  reached  its  limit.  Another 
authority  has  tacitly  asserted  that  all  minor  bets  are  fto 
merged  in  the  major  &ct  that  the  force  everywhere  in 
action  is  nowhere  lost,  that  to  expresa  Qua  is  to  express 
"  the  constitntion  of  the  universe."  Bat  either  conclusion 
implies  a  misapprehension  of  the  problem. 

For  these  are  all  analytical  truths,  and  no  analytical  truth 
—no  nnmber  of  analytical  truths,  will  make  up  that  syn- 
thesis of  thought  which  alone  can  he  an  interpretation  of 
the  synthesis  of  things.  The  decomposition  of  phenomena 
into  their  elements,  is  bat  a  preparation  for  understanding 
phenomena  in  their  state  of  composition,  as  actn^ly  mani- 
fested. To  have  ascertained  the  laws  of  the  factors  is  not 
at  ^  to  have  ascertained  the  laws  of  their  co-operation. 
The  question  is,  not  how  any  factor.  Matter  or  Motion  or 
Force,  behaves  by  itself,  or  under  soma  imagined  simple 
conditions ;  nor  is  it  even  how  one  factor  behaves  under  the 
complicated  conditions  of  actual  existence.  The  tihing  to 
be  expressed  is  the  joint  product  of  the  factors  under  all  its 
various  aspects.  Only  when  we  can  formulate  the  total 
process,  have  we  gained  that  knowledge  of  it  which  Philo- 
sophy aspires  to.  A  clear  comprehension  of  this  matter  if 
important  enough  to  justify  some  further  cx^sition. 

§  91.  Suppose  a  chemist,  a  geologist,  and  a  biologist, 
have  given  the  deepest  explanations  furnished  by  their 
respective  sciences,  of  the  processoa  going  on  in  a  burning 
candle,  in  a  region  changed  by  earthquake,  and  in  a  grow- 
ing plant.  To  the  assertion  that  their  explanations  are  not 
the  deepest  possible,  they  will  probably  rejoin — "What 
would  you  have  ?  What  remains  to  be  said  of  combustion 
when  light  and  heat  and  the  dissipation  of  substance  haw 
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aU  been  braced  down  to  the  liberation  of  molecalar  motion 
aa  their  common  canse  f  When  all  the  actions  kccompULy- 
ing  aa  earthquake  ore  explained  aa  consequent  apon  the 
slow  loss  of  the  Earth's  intenud  heat,  bow  is  it  possible  to 
go  lower  f  Whon  the  influence  of  light  on  the  oscillations 
of  molecules  has  been  proved  to  account  for  vegetal  growth, 
what  is  the  imaginable  further  rationale  ?  You  ask  for  a 
syntheeis.  Yon  say  that  knowledge  does  not  end  in  the 
resolution  of  phenomena  into  the  actions  of  certain  iactors, 
each  conforming  to  ascertained  laws  ;  but  that  the  laws  of 
the  factors  having  been  ascertained,  there  comes  the  chief 
problem — ^to  show  how  from  thoir  joint  action  resnlt  the 
phenomena  in  all  their  complexity.  Well,  do  not  the  above 
interpretations  satisfy  this  requirement  F  Do  we  not,  start- 
ing with  the  molecular  motions  of  the  elements  concerued 
in  combostion,  build  up  synthetically  an  explanation  of  the 
Ught,  and  the  boat,  and  the  produced  gases,  and  the  roovcw 
ments  of  the  produced  gases  f  Do  we  not,  setting  out 
&-om  the  still-continued  radiation  of  its  heat,  construct  by 
synthesis  a  clear  conception  of  the  Earth's  nucleus  as  con- 
tracting, its  <3iist  aa  collapsing,  as  becoming  shaken  uid 
fissured  and  contorted  and  burst  through  by  lava?  And 
is  it  not  the  same  with  the  chemical  changes  and  accumula- 
tion of  matter  in  the  growing  plant  f  " 

To  all  which  the  reply  is,  that  the  ultimate  interpretation 
to  be  reached  by  Philosophy,  is  a  universal  synthesis  com- 
prehending and  consoUdating  such  special  Byntheses.  The 
synthetic  explanations  which  Scionce  gives,  even  up  to 
the  most  general,  are  more  or  less  independent  of  ono 
sQOthor.  Though  they  may  have  like  elements  in  them, 
they  are  not  united  by  the  likeness  of  their  essential 
stmctnres.  Is  it  to  be  supposed  that  in  the  bmning  candle, 
in  ihe  quaking  Earth,  and  in  the  organism  that  is  increas- 
ing, the  processes  as  wholes  aro  unrelated  to  one  another  t 
If  it  is  admitted  that  each  of  the  iactors  concerned  always 
operates  in  conformity  to  a  law,  is  it  to  bo  concluded  that 
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their  co-operatioii  conforms  to  no  lawf  These  vanons 
changes,  artificial  and  natural,  organic  and  inorganic,  which 
for  conTenience  sake  we  distii^uish,  are  not  irom  the 
highest  point  of  view  to  be  diatingoished ;  for  thej  are  all 
changes  going  on  in  the  same  Cosmos,  and  forming  parta  of 
one  vast  tiunsfonnation.  The  plaj  of  forces  is  essentially 
the  same  in  principle  thronghoiU)  the  whole  region  explored 
by  our  intelligence ;  and  thoogh,  varying  infinitely  in  their 
proportions  and  combinations,  they  work  oat  resnlta  every- 
where more  or  less  difierent,  and  often  seeming  to  have  no 
kinship,  yet  there  cannot  bat  be  among  these  resolts  a 
faodamental  oommnniiy.  The  qnestion  to  be  answered  is 
~~what  is  the  common  element  in  the^histories  of  all  con* 
Crete  processes  I 

^  92.  To  resume,  then,  we  have  now  to  seek  a  law  of 
composition  of  phenomena,  co-extensive  with  those  laws  (rf 
their  components  set  forth  in  the  foregoing  chapters. 
Having  seen  that  matter  is  indestructible,  motion  con- 
tinnons,  and  force  persistent— having  seen  that  forces  are 
everywhere  nndei^ing  transformation,  and  that  motion,  al- 
ways following  the  line  of  least  resistance,  is  invariably 
rhythmic,  it  remains  to  discover  the  similai'ly-invariable 
formula  expressing  the  combined  consequences  of  the  actiona 
thos  separately  formulated. 

What  must  be  the  general  character  of  such  a  formula? 
It  most  be  one  that  specifies  the  coarse  of  the  changes 
undergone  by  both  the  matter  and  the  motios.  Every 
transformation  implies  re-arrangement  of  component  parts; 
and  a  definition  of  it,  while  saying  what  hafl  happened  to  the 
sensible  or  insensible  portions  of  substance  concerned,  must 
also  say  what  has  happened  to  the  movements,  sensible  or 
insensible,  which  the  te-arrangement  of  parts  imphes.  Fur- 
ther, unless  the  transformation  always  goes  on  in  the  same 
way  and  at  the  same  rate,  the  formula  must  specify  the  con- 
ditions under  which  it  commences,  ceoras,  and  is  reversed. 
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The  law  we  seek,  therefore,  mnst  be  tlie  law  of  the  eon- 
Itnuous  redistribution  of  matter  and  motion.  Absolate  rest 
and  permanence  do  not  exist.  Eveiy  object,  no  less  than 
the  aggr^ate  of  all  objects,  ondergoes  from  instant  to 
instant  Bome  alteration  of  state.  Oradoally  or  qnicbly  it  ia 
receiTing  motion  or  losing  motion,  while  some  or  all  of  its 
parts  are  simnltaneonaly  cliaiiging  their  relations  to  one 
another.  And  the  qoestion  to  be  uiawered  is — ^Wbat 
dynamic  principle,  true  <rf  the  metamorpbosis  as  a  Trbole 
and  in  its  details,  expresses  tbese  erer-changing  relations  T 

This  chapter  has  aerred  its  pnrpose  if  it  has  indicated  the 
natnre  of  the  ultimate  problem.  The  discussion  on  whicb 
we  are  now  to  enter,  may  fitly  open  with  a  new  presentation 
of  this  problem,  carrying  with  it  tho  clear  implication  that  a 
Philosophy,  rightly  so-called,  can  come  into  existence  only 
by  acdving  the  problem. 
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CHAPTER  XH. 
BTOlUnON  AND    DISSOLDTIOM. 

{  93.  Air  entire  history  of  anytihmg  must  inclade  ita  Ap- 
pearance out  of  the  imperceptible  and  its  disappearance  into 
the  imperceptible.  Be  it  a  single  object  or  the  whole  nni- 
Terse,  any  accoant  which  begins  with  it  in  a  concrete  form, 
or  leaves  off  with  it  in  a  concrete  form,  is  incomplete  j  since 
there  remains  an  era  of  its  knowable  existence  ondescribod 
and  nnexplajned.  Admitting,  or  lather  asserting,  that 
knowledge  is  limited  to  the  phenomenal,  we  have,  by  impli- 
cation, assorted  that  the  sphere  of  knowledge  ia  oo-extensive 
with  the  phenomenal — co-extonaive  with  all  modes  of  the  Un- 
knowable that  can  afEect  c-onscionaness.  Hence,  wherever 
we  now  find  Being  so  conditioned  as  to  act  on  onr  senses, 
there  arise  the  questions — how  came  it  thna  conditioned  f 
and  how  will  it  cease  to  be  thus  conditioned?  Unless  on  the 
assumption  that  it  acquired  a  sensible  form  at  the  moment 
of  perception,  and  lost  its  sensible  form  the  moment  after 
porccption,  it  must  have  hod  an  antecedent  existence  nnder 
this  sensible  form,  and  will  have  a  subsequent  existence 
under  this  sensible  form.  Those  preceding  and  succeeding 
existences  nnder  sensible  forms,  are  possible  snbjocts  of 
knowledge;  and  knowledge  has  obviously  not  reached  its 
limits  ontil  it  has  nnitod  the  past,  present,  and  future 
histories  into  a  whole. 

The  sayings  and  doings  of  daily  life  imply  more  or  leaa 
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tnch  knowledge,  actnal  or  potential,  of  states  whicli  liars 
gone  before  and  of  states  -whicli  will  come  after;  and, 
indeed,  the  greater  part  of  oar  knowledge  iuTolves  these 
elements.  Knowing  any  man  personally,  implies  haviDg  be- 
fore seen  him  under  a  ahape  much  the  same  as  his  present 
shape ;  and  knowing  him  simply  as  a  man,  implies  the  in- 
ferred antecedent  states  of  infoncy,  childhoodj  and  youth. 
Thongh  the  man's  fntnre  is  not  known  speciScally,  it  it 
known  generally :  the  facta  that  he  will  die  and  that  his 
body  will  decay,  are*  facts  which  complete  in  outline  th© 
changes  to  be  hereafter  gone  throngh  by  him.  So  with  aD 
the  objects  aronud.  The  pre-existence  under  concrete  forma 
of  the  woollens,  silks,  and  cottons  we  wear,  we  can  trace 
bome  distance  back.  We  are  certain  that  our  furniture 
consists  of  matter  which  was  aggregated  by  trees  within 
these  few  generations.  Even  of  the  stones  composing  the 
walls  of  the  house,  we  are  able  to  say  that  years  or  centoriea 
^1^,  they  formed  parts  of  some  stratum  imbedded  in  the 
earth.  Moreover,  respecting  the  hereafter  of  the  wearable 
fobrics,  the  furniture,  and  the  walls,  we  can  assert  thus 
much,  that  they  are  all  in  process  of  decay,  and  in 
periods  of  various  lengths  will  lose  their  present  coherent 
shapes.  This  general  information  which  all  mon 

gain  concerning  the  post  and  fixture  careers  of  eurronnd- 
iDg  things.  Science  has  extended,  and  continues  unceas- 
ingly to  extend.  To  the  biography  of  the  individual 
man,  it  adds  an  intra-nterine  biography  beginning  with  him 
as  a  microscopic  germ;  and  it  follows  out  his  ultimate 
changes  until  it  finds  his  body  resolved  into  the  gaseous 
products  of  decomposition.  Not  stopping  short  at  the 
sheep's  back  and  the  caterpillar's  cocoon,  it  identifies  in 
wool  and  silk  the  nitrogenous  matters  absorbed  by  the 
sheep  and  the  caterpillar  from  plants.  The  substance 
of  a  plant's  leaves,  in  common  with  the  wood  from  which 
furniture  is  made,  it  again  traces  back  to  the  vegetal  assi* 
milation  of  gases  from  the  air  and  of  certain  minerals  from 
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the  soiL  And  inqDu-iiig  wlience  came  the  strahnn  of  stone 
that  was  quarried  to  build  the  hooBe,  it  finds  that  this  waa 
once  a  loose  eedimeat  deposited  in  an  eatuory  or  on  the  sea 
bottom. 

If,  then,  the  paet  and  the  fhtiire  of  each  object,  is  a 
sphere  of  possible  knowledge ;  and  if  intellectnal  progress 
consists  largely,  if  not  mainly,  in  widening  our  acquaint- 
ance with  this  past  and  this  fhtiire ;  it  is  obvious  that  we 
have  not  acquired  all  die  information  within  the  grasp  of 
oar  intelligence  until  we  can,  in  some- way  or  other,  express 
the  whole  past  and  the  whole  fiituro  of  each  object  and  the 
aggregate  of  objects.  Usually  able,  as  we  are,  to  say  of  any 
visible  tangible  thing  how  it  came  to  have  its  present  shape 
and  consietence ;  we  are  fully  possessed  with  the  conviction 
that,  setting  out  abruptly  as  we  do  with  some  substance 
which  already  had  a  concrete  form,  onr  history  is  iiicom- 
plet«:  the  thing  had  a  history  preceding  the  state  with 
which  we  started.  Hence  our  Theory  of  Things,  considered 
individually  or  in  their  totality,  is  confessedly  imperfect  so 
long  as  any  past  or  foture  portions  of  their  sensible  exist- 
ences are  unaccounted  for. 

May  it  not  be  inferred  that  Philosophy  has  to  formulate 
this  passage  from  the  imperceptible  into  the  perceptible,  and 
i^ain  from  the  perceptible  into  the  imperceptible  F  Is  it  not 
clear  that  this  general  law  of  the  redistribution  of  matter 
and  motion,  which  we  lately  saw  is  required  to  ximfy  thu 
various  kinds  of  changes,,  must  also  be  one  that  unifies  the 
enccessive  changes  which  sensible  existences,  separately  and 
together,  pass  through  ?  Only  by  some  formula  combining 
these  characters  can  knowledge  be  reduced  to  a  coherent 
whole. 

§  94.  Already  in  the  foregoing  paragraphs  th©  ontline  of 
Buch  a  formula  is  foreshadowed.  Aheady  in  recognizing  the 
bet  that  Snience,  tracing  back  the  genealogies  of  various 
objects,  finds  their  components  were  once  iu  diffused  states, 
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■cd  parsning  their  historiea  forwards^  finds  diflbsod  states 
will  be  again  assumed  by  tliem,  we  Lave  recognized  the  fact 
tliat  tliB  formula  must  be  one  oomprohonding  the  two  oppo- 
site procesaoa  of  concentration  and  diffusion.  And  already 
in  thna  describing  the  general  nature  of  the  fomtola,  we 
have  approached  a  spocific  expression  of  it.  The  chango 
from  a  diffused,  imperceptible  state,  to  a  concentrated,  pert 
ceptible  state,  is  an  integration  of  matter  and  concomitant 
dissipation  of  motion;  and  the  change  from  a  concentrated^ 
perceptible  state,  to  a  diffosed,  imperceptible  state,  is  an 
absorption  of  motion  and  concomitant  disintegration  of 
matter.  These  are  tmisms.  Constituent  parts  cannot 
aggrega-ie  without  losing  some  of  their  relative  motion ;  and 
they  cannot  separate  without  more  relative  motion  being 
given  to  them.  Wo  are  not  concerned  here  with  any  motion 
which  the  components  of  a  mass  have  with  respect  to  other 
masses :  we  are  concerned  only  with  the  motion  they  have 
with  respect  to  one  another.  Confining  our  attention  to  this 
int«m^  motion,  and  to  the  matter  possessing  it,  the  axiom 
which  we  have  to  recognize  is  that  a  progressing  consolida- 
tion involves  a  decrease  of  internal  motion;  and  that  iit> 
crease  of  internal  motion  involves  a  progressing  unconsoU- 
dation. 

When  taken  together,  the  two  opposite  processes  thna 
formulated  constitute  the  history  of  every  sensible  existence, 
under  its  simplest  form.  Loss  of  motion  and  consequent 
integration,  eventually  followed  by  gain  of  motion  and  con- 
sequent disintegration — see  here  a  statement  comprehensive 
of  the  entire  series  of  changes  fiassed  through :  comprehen. 
sive  in  an  extremely  general  way,  as  any  statement  which 
holds  of  sensible  existences  at  large  must  be ;  bat  still, 
comprehensive  in  the  sense  that  all  the  changes  gone 
through  fall  within  it.  This  will  probably  bo  thought  too 
sweeping  an  assertion ;  but  we  shall  quickly  find  it  justiSed. 

%  95.  For  here  we  have  to  note  the  further  all-important 
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fact,  that  erery  cliai^  uudei^ne  by  every  sensible  ezist- 
eiioe,  is  a  change  in  one  or  other  of  these  two  opposite 
directions.  Apparently  an  aggregate  which  bas  passed  out 
of  some  originally  discrete  state  into  a  concrete  state,  there* 
afler  remains  for  an  indefinite  period  without  undergoing 
further  integration^  and  without  beginning  to  disintegrate. 
But  this  is  nntme  All  things  are  growing  or  decaying, 
aocumtUating  matter  or  wearing  away,  integratii^  or  disin- 
tegratiug.  All  things  are  varyiog  in  their  temperatures, 
contracting  or  expandiiig,  iutegratiag  or  disintegrating. 
Both  the  quantity  of  matter  contained  in  an  aggregate,  and 
the  quantity  of  motion  contained  in  it,  increase  or  decrease; 
and  increai^  or  decrease  of  either  is  an  advance  toww^ 
greater  diffusion  or  greater  concentration.  Continued  losses 
or  gains  of  snbstance,  however  slow,  imply  ultimate  disap- 
pearance or  indefinite  enlargement ;  and  losses  or  gains  of 
the  insensible  motion  we  call  heat,  will,  if  continued,  pro- 
dnce  complete  integration  or  complete  disintegration.  The 
sun's  rays  falling  on  a  cold  mass,  augmenting  the  molecular 
motions  throughout  it,  and  causing  it  to  occupy  more  space, 
are  beginning  a  process  which  if  carried  far  will  disintegrate 
the  mass  into  liquid,  and  if  carried  &rther  will  disintegrate 
the  liqnid  into  gas ;  and  the  diminution  of  bulk  which  a 
volume  of  gas  undergoes  as  it  parts  with  some  of  its  mole- 
cular motion,  is  a  diminution  which,  if  the  loss  of  molecular 
motion  proceeds,  will  presently  bo  followed  by  liquefaction 
and  eventually  by  solidification.  And  since  thcro  is  no  such 
thing  as  an  absolutely  constant  temperature,  the  necessary 
inference  is  that  every  aggregate  is  at  every  moment  pro- 
gressing towards  either  greater  concentration  or  greater 
difiiision. 

Not  only  does  all  change  consisting  in  the  addition  or  sub- 
traction of  matter  come  under  this  head;  and  not  only  does 
this  head  include  all  change  called  thermal  expansion  or 
tx>Dtraction;  but  it  is  also,  in  a  general  way,  comprehcasive 
nf  all  change  distinguished  as  transposition.     Every  internal 
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redistribuljon  wluch  leaves  tihe  component  molecoles  or 
the  constituent  portiona  of  a  maas  diScrently  placed  with 
respect  to  one  another,  la  Bore  to  he  at  the  same  time  a 
progress  towards  iategration  or  towards  disintegration — ^ia 
sore  to  have  altered  in  some  degree  the  total  space  occnpied. 
For  when  the  purts  hare  been  moved  relatively  to  ono 
another,  the  chances  are  infinity  to  one  that  their  average 
distuices  from  the  common  centre  of  the  aggregate  are  no 
longer  the  same.  Hence  whatever  be  the  special  charaot^ 
of  the  rediatribntion — ^be  it  that  of  superficial  accretion  or 
detachment,  be  it  that  of  general  expansion  or  contraction, 
be  it  that  of  re-arrangement,  it  is  always  an  advance  in 
integration  or  disintegration.  It  is  always  this,  though  it 
may  at  the  same  time  be  something  further. 

§  96.  A  general  idea  of  these  nniversal  actions  nnder 
their  simplest  aspects  having  been  obtained,  we  may  now 
consider  them  nnder  certiun  relatively  complex  aspects. 
Changes  towards  greater  concentration  or  greater  difibsion, 
nearly  always  proceed  afbor  a  manner  mnch  more  involved 
than  that  above  described.  Thos  far  we  have  supposed  one 
or  other  of  the  two  opposite  processes  to  go  on  ^one — we 
have  supposed  an  aggregate  to  be  either  losing  motion  and 
int^rating  or  gaining  motion  and  disintegrating.  But 
though  it  is  true  that  every  change  furthers  one  or  other  of 
these  processes,  it  is  not  true  that  either  process  is  ever 
wholly  nnqnalified  by  the  other.  For  each  aggregate  is  at 
all  times  both  gaining  motion  and  losing  motion. 

Every  mass  from  a  grain  of  sand  to  a  planet,  radiates  heat 
to  other  masses,  and  absorbs  heat  radiated  by  other  masses; 
and  in  so  &x  as  it  does  the  one  it  becomes  integrated,  while 
in  so  far  as  it  does  the  other  it  becomes  disintegrated. 
Ordinarily  in  inorganic  objects  this  double  process  works 
but  nnobtmsivo  efifects.  Only  in  a  few  cases,  among  which 
that  of  s  cloud  is  the  most  familiar,  does  the  conflict 
produce  rtipid  and  marked  transformations.     One  of  these 
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floatiDg  bodies  of  Tapoor  expands  and  dissipates,  if  tba 
arnonnt  of  molecular  motion  it  receiToa  from  the  Snn  and 
Earth,  exceeds  that  which  it  loses  by  radiation  into  space  and 
towards  adjacent  surfaces;  while,  contrariwise,  if,  drifting 
over  cold  moontain  tops,  it  radiates  to  them  much  more 
heat  than  it  receives,  the  loss  of  molecnlar  motion  is  followed 
by  increasing  integratioQ  of  the  vaponr,  ending  in  the 
^gregation  of  it  into  liqnid  and  the  fall  of  rain.  Here,  aa 
elsewhere,  the  integration  or  the  disintegration  is  a  differ- 
ential result. 

In  living  tiggreg&tes,  and  more  especially  those  classed  as 
animals,  these  conflicting  processes  go  on  with  great  activity 
under  several  forms.  There  is  not  merely  what  we  may  call 
the  passive  integration  of  matter,  that  results  in  inanimate 
objects  &om  simple  molecnlar  attractions ;  bat  there  is  an 
active  integration  of  it  under  the  form  of  food.  Inaddition  to 
that  passive  snperficiol  disintegration  which  inanimate  ob> 
jttcts  suffer  from  external  agents,  animals  produce  in  them- 
selves  active  internal  disintegration,  by  absorbing  such 
agents  into  their  snbstance.  While,  like  inorganic  aggre- 
gates, they  passively  give  off  and  receive  motion,  they  a.rs 
also  active  absorbers  of  motion  latent  in  food,  and  active  ex- 
penders  of  that  motion.  Bnt  notwithstanding  this  compli- 
cation of  the  two  processes,  and  the  immense  exaltation  of 
the  conflict  between  them,  it  remains  trae  that  there  is 
always  a  differential  progress  towards  either  integration  or 
disintegration.  During  the  earlier  part  of  the  cycle  of 
changes,  the  integration  predominates — there  goes  on  what 
we  call  growth.  The  middle  part  of  the  cycle  is  nsnally 
characterized,  not  by  eqailibrium  between  the  integrating 
and  disintegrating  processes,  but  by  alternate  excesses  of 
them.  And  the  cycle  closes  with  a  period  in  which  the  dis- 
integration, beginning  to  predominate,  eventually  puts  a 
atop  to  integration,  and  ondoes  what  integration  had  origi- 
titUly  done.  At  no  moment  are  assimilation  and  waste  so 
balanced  that  no  increase  or  decrease  of  mass  is  going  on, 
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Bven  in  cases  where  one  part  is  growiDg  while  other  parts 
are  dwindliugj  and  even  in  cases  where  different  parts  aro 
differently  exposed  to  external  sources  of  motion  so  that 
some  are  expanding  while  others  are  contracting,  the  trath 
still  holds.  For  ^e  chances  are  infinity  to  one  against 
these  opposite  changes  balancing  one  toiother;  and  if  they 
do  not  balance  one  another,  the  aggregate  as  a  whole  is 
integrating  or  disintegrating. 

Everywhere  and  to  the  last,  therefore,  the  change  at  any 
moment  going  on  forms  a  part  of  one  or  other  of  the  two 
processes.  While  the  general  hiatory  of  every  aggregate  ia 
definable  as  a  change  from  a  diffused  imperceptible  state  to 
a  concentrated  perceptible  state,  and  ^^in  to  a  diffused  im- 
perceptible state;  every  detail  of  the  history  is  definable  as 
a  part  of  either  the  one  change  or  the  other.  This,  then, 
must  be  that  universal  law  of  rediBtribntion  of  matter  and 
motion,  which  serves  at  once  to  onify  the  seemingly  diverse 
'  groups  of  changes,  as  well  as  the  entire  course  of  each  group. 

§  97.  The  proceasM  thus  everywhere  in  antagonism,  and 
everywhere  gaining  now  a  temporary  and  now  a  more  or  less 
pemauent  triumph  the  one  over  the  other,  we  call  Evolution 
and  Dissolution.  Evolution  onder  its  simplest  and  most 
general  aspect  is  the  integration  of  matter  and  concomitant 
dissipation  of  motion ;  while  Dissolution  ia  the  absorption  of 
motion  and  concominant  disintegration  of  matter. 

These  titles  are  by  do  means  all  that  is  desirable;  or 
rather  we  may  say  that  while  the  last  answers  its  purpose 
tolerably  well,  the  first  is  open  to  grave  objections.  Evolu- 
tion has  other  meanings,  some  of  which  are  incongruous 
with,  and  some  even  directly  opposed  to,  the  meaning  here 
given  to  it.  The  evolution  of  a  gas  is  literally  an  absorp- 
tion of  motion  and  disintegration  of  matter,  which  is  exactly 
the  reverse  of  that  which  we  here  call  Evolution — is  that 
which  we  here  call  Dissolution.  As  ordinarily  understood^ 
to  evolve  is  to  nnfold,  to  open  and  expand,  to  Uirow  out,  t» 
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flmit;  wfaereaB  as  we  understaQd  it,  iJie  act  of  etrolvin^, 
tboagli  it  implies  increase  of  a  concrete  oggregeAe,  and  in 
BO  &r  an  expansion  of  it,  implies  that  its  component  matter 
has  passed  from  a  more  difiused  te  a  more  concentnAed 
state — ^bas  contracted.  The  antdtlietioal  word  Involntion 
would  mncli  more  truly  ej^nrees  the  natore  of  the  process ; 
and  would,  indeed,  describe  better  the  seocmdaiy  characters 
of  the  process  which  we  shall  have  to  deal  with  presently. 
We  are  obliged,  however,  notwithstanding  the  liabilities  to 
confusion  Uiat  must  result  &om  these  unlike  and  even  con- 
tradictory meanings,  to  use  Evolution  as  antithetical  to  Dis- 
Bolation.  The  word  is  now  so  widely  recognized  as  signify- 
ing, not,  indeed,  the  general  process  abore  described,  but 
sundry  of  the  most  conspicnons  varieties  of  it,  and  certun  of 
its  secondary  but  most  remarkable  accompEauments,  that  we 
cannot  now  snbslitnte  another  word.  All  we  can  do  is 
carefully  to  define  the  intetpretation  to  be  given  to  it. 

While,  then,  we  shall  by  Dissolution  eveiywhcre  mean  the 
process  tacitly  implied  by  its  ordinary  meaning — ^the  ab- 
sorption of  motion  and  disintegration  of  matter ;  we  shall 
everywhere  mean  by  Evolntion,  the  process  which  is  always 
an  integration  of  matter  and  dissipation  of  motion,  tnit 
which,  as  we  shall  now  aee^  is  in  most  cases  mooh  mora 
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§  98.  Wliere  the  011I7'  forces  at  work  are  those  dinotlf 
tending  to  prodnoe  aggregation  or  diSneioti,  the  whole  his- 
tory  of  an  aggr^ate  will  comprise  no  more  than  the  a|^ 
proaches  of  its  componentB  towards  their  common  centre 
sod  their  recessions  from  their  common  centre.  The  process 
of  Erolation,  indnding  nothing  beyond  what  was  described 
at  the  ontset  of  the  last  chapter,  will  be  simple. 

Again,  in  cases  where  the  forces  which  cause  movementa 
towards  a  common  centre  are  greatly  in  excess  of  all  other 
forces,  any  chuiges  additional  to  those  constituting  aggn- 
getion  will  be  comparatively  insignificant — there  will  be 
int^ration  scarcely  at  all  modified  by  farther  kinds  of  i«> 
distribution. 

Or  if,  becaaae  of  the  smaUnesB  of  the  mass  to  be  integraUid, 
or  because  of  the  little  motion  the  mass  receives  &om  with- 
ont  in  return  for  the  motion  it  loses,  the  integration  proceeds 
rapidly ;  Ihexo  will  similarly  be  wrought  but  insignificant 
effects  on  the  integrating  mass  by  incident  forces,  even 
though  these  are  considerable. 

Sat  when,  conversely,  the  integration  is  bat  slow;  either 
becaase  the  quantity  of  motion  contained  in  the  aggregate 
is  relatively  great;  or  becaase,  though  the  quantity  of 
motion  whidi  each  part  possesses  is  not  relatively  great,  the 
large  size  of  the  aggregate  prevents  easy  dissipation  of  the 
motioiki   or  becaase,  tiiough  motion  is  rapidly  lost  more 
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motion  ia  nipi<31y  received;  then,  other  forces  will  canae 
in  the  aggregate  appreciable  modifications.  Along  with  the 
change  constituting  integration,  there  will  take  place  sup- 
plementary changes.  The  Evolution,  instead  of  being 
simple,  will  bo  compound. 

The  several  propositions  thus  briefiy  enunciated  require 
some  explanation. 

§  99.  So  long  as  a  body  moves  &ecly  through  space, 
every  force  that  acts  on  it  producea  an  equivalent  in  the 
shape  of  some  change  in  its  motion.  No  matter  how  high 
ita  velocity,  the  slightest  lateral  traction  or  resistance  causes 
it  to  deviate  irom  its  line  of  movement — causes  it  to  move 
towards  the  new  source  of  traction  or  away  from  the  new 
source  of  resistance,  just  as  much  as  it  would  do  bad  it  no 
other  motion.  And  the  effect  of  the  perturbing  influence 
goes  on  aocnmulsting  in  the  ratio  of  the  squares  of  the  times 
during  which  its  action  continues  uniform.  This  same  body, 
however,  will,  if  it  is  united  in  certain  ways  with  other 
bodies,  cease  to  be  moveable  by  sm^  incident  forces. 
When  it  is  held  feat  by  gravitation  or  oohesion,  these 
small  incident  forces,  instead  of  giving  it  some  relative 
motion  through  space,  are  otherwise  dissipated. 

What  here  holds  of  n^iasses,  holds,  in  a  qualified  way,  of 
the  sensible  parts  of  masses,  and  of  molecules.  Aa  the 
sensible  parts  of  a  mass,  and  the  molecules  of  a  mass,  are, 
by  virtue  of  their  aggregation,  not  perfectly  &ee,  it  is  not 
true  of  each  of  them,  as  of  a  body  moving  through  space, 
that  every  incident  force  produces  an  equivalent  change  of 
position :  part  of  the  force  goes  in  working  other  changes. 
Bat  in  proportion  as  the  parts  or  the  molecules  are  feebly 
bound  together,  incident  forces  e^ct  marked  ro-arrange- 
ments  among  them.  At  the  one  extreme,  where  the 
integration  is  so  alight  that  tho  parts,  sensible  or  insensible, 
are  almost  independent,  tboy  are  almost  completely  amen- 
able to  every  additional  action;   and  along  with  the  con* 
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eentrbtion  going  od  there  go  on  other  rc-distribntioiu. 
Contrariwise,  where  the  parts  hare  approached  within  such 
fimall  distancee  that  what  we  call  the  attraction  of  cohesion 
is  greatj  additional  actions,  nnlesB  intense,  cease  to  have 
much  power  to  cause  secondary  re-arrangements.  The 
6mily-nnited  parts  no  longer  readily  change  their  relative 
positions  in  obedience  to  small  perturbing  inSnencee ;  bnt 
each  email  pertnrbing  influence  nsnally  does  little  or  nothing 
more  than  temporarily  modify  the  insensible  molecnW 
motions. 

How  may  wo  beet  express  this  difference  in  the  most 
general  terms  t  An  aggregate  that  is  widely  diSused,  or  bnt 
little  integrated,  is  an  aggregate  that  contains  a  large  quantity 
of  motion — actual  or  potential  or  both.  An  aggregate  that 
has  become  completely  integrated  or  dense,  is  one  that  con- 
tains comparatively  little  motion;  most  of  the  motion  ita 
parts  once  had  has  been  lost  during  the  integration  that  has 
rendered  it  dense.  Hence,  other  things  equal,  in  proper- 
tion  to  the  quantity  of  motion  which  an  aggregate  contains 
will  be  the  quantity  of  secondary  change  in  the  arrangement 
of  ita  parts  that  accompanies  the  primary  change  in  their 
arrangement.  Hence  also,  other  things  equal,  in  proportion  to 
the  time  dnring  which  the  internal  motion  is  retained,  will  be 
(he  quantity  of  this  secondary  re-distribution  that  accompanies 
(he  primary  re-distribution.  It  matters  not  how  these  Con> 
ditions  are  fulfilled.  Whether  ths  internal  motion  continues 
great  because  the  components  are  of  a  kind  that  will  not 
readily  aggregate,  or  because  surrounding  conditions  pre> 
vent  them  from  parting  with  their  motion,  or  because  the 
loss  of  their  motion  is  impeded  by  the  size  of  the  aggregate 
they  form,  or  because  they  directly  or  indirectly  obtain 
more  motion  in  place  of  that  which  they  lose ;  it  through- 
oat  remains  true  that  mnch  retained  internal  motion  must 
render  secondary  re-distribntionB  facile,  and  that  long  re- 
tention  of  it  must  make  possible  an  accumulation  of  such 
woodfiry  re-disLributiona.   Conversely,  the  uon-fu)film&ut  at 
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these  ccmditioiis,  however  caused,  entails  opposite  lesnltB. 
Be  it  that  the  components  of  the  aggregate  hare  special 
aptitades  to  integrate  quickly,  or  be  it  that  the  amallness  of 
the  aggregate  formed  of  them  permits  the  easy  escape  of 
their  motion,  or  be  it  that  they  receive  little  or  no  motion 
in  exchange  for  that  which  they  part  with ;  it  alike  holds 
that  bnt  little  secondary  re-distribution  can  accompany  the 
primary  re-diatribntion  constitating  their  integration. 

These  abstract  propositions  will  not  be  fiiUy  nndeistood 
without  illustrations.  Let  m,  before  studying  simple  and 
compound  Evolution  as  thus  determined,  contemplate  a  fbw 
cases  in  which  the  quantity  of  internal  motion  is  artificially 
changed,  and  note  the  eSects  on  the  re-arrangement  of 
parts, 

§  100.  We  may  fitly  be^  with  a  &miUar  e^wrience, 
introducing  the  general  principle  under  a  rude  but  easily 
comprehensible  form.  When  a  vessel  has  been  filled  to  the 
brim  with  loose  fragments,  shaking  the  vessel  causes  them 
to  settle  down  into  less  space,  so  that  more  may  be  put  in. 
And  when  among  the  fragments  there  are  eome  of  mach 
greater  specific  gravity  than  the  rest,  these,  in  the  course  of 
a  prolonged  shaking,  find  their  way  to  the  bottom.  What 
BOW  is  the  meaning  of  such  results,  when  expressed  in 
general  terms  f  We  have  a  group  of  nnits  acted  on  by  an 
incident  force — the  attraction  of  the  Earth.  So  long  as 
these  units  are  not  agitated,  this  incident  force  produces  no 
changes  in  their  relative  positions ;  agitate  them,  and  im- 
mediately their  loose  arrangement  passes  into  a  more  com- 
pact arrangement.  Again,  SO  long  as  they  are  not  agitated, 
the  incident  force  cannot  separate  the  heavier  units  &om  the 
lighter;  ^tato  them,  and  immediately  the  heavier  auits 
begin  to  segregate.  Mechanical  disturbances  of 

more  minute  kinds,  acting  on  the  parts  of  much  denser  ag- 
gregates, produce  analogous  efiects.  A  piece  of  iron  whichf 
when  it  leaves  the  workshop,  is  fibrous  in  structure,  bs> 
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aoima  orystiJlme  if  exposed  to  a  perpetual  jar.  The  polnr 
forces  matnallf  exerciaed  by  the  atoms,  iail  to  change  the 
disorderly  arrangement  into  an  orderly  arrangement  while 
the  atoms  are  relatively  quiescent ;  but  these  forces  ancceed 
in  re-arranging  them  when  the  atoms  are  kept  in  a  state  tA 
intestine  agitetion.  Similarly,  the  fact  that  a  bar  of  steel 
suspended  in  the  magnetic  meridian  and  repeatedly  stmck, 
becomes  magnetized,  is  ascribed  to  a  re>arrangement  of  par* 
tides  that  ia  produced  by  the  magnetic  force  of  the  Earth 
when  vibrations  are  propagated  through  thetn,  bat  is  not 
otherwise  produced.  Kow  imperfectly  as  these 

cases  parallel  the  maaa  of  those  we  are  considering,  they 
nevertheless  serve  roughly  to  Ulostrate  the  eSect  which 
adding  to  the  quantity  of  motion  an  aggregate  contains,  haa 
ia  facilitating  re-arrangement  of  its  parts. 

More  fully  illostrative  are  the  instances  in  which,  by  arti- 
ficially adding  to  or  subtracting  &om  that  molecular  motion 
which  we  call  its  heat,  we  give  an  aggregate  increased  or 
diminished  facility  of  re-airanging  its  molecules.  The  pro- 
cess of  tempering  steel  or  annealing  glass,  shows  as  that 
internal  re-diatribution  is  aided  by  insensible  vibrations,  as 
we  have  just  seen  it  to  be  by  sensible  vibrations.  When 
some  molten  glass  is  dropped  into  water,  and  when  its  out> 
side  is  thus,  by  sudden  solidification,  prevented  &om  par- 
taking in  thabicontraction  which  the  subsequent  cooling  of 
the  inside  tends  to  produce ;  the  units  are  left  in  such  a 
state  of  tension,  that  the  mass  flies  into  fragments  if  a  small 
portion  of  it  be  broken  off.  But  if  this  mass  be  kept  for  a 
day  or  two  at  a  considerable  heat,  though  a  heat  not  suffi- 
cient to  alter  its  form  or  produce  any  sensible  diminution  of 
Iiardness,  this  extreme,  brittle&ess  disappears :  the  com- 
ponent  particles  being  thrown  into  greater  agitation,  the 
tensile  forces  are  enabled  to  re-arrange  them  into  a  state  of 
equiUbriom.  Much  more  conspicuously  do  we  see 

the  effect  of  the  insensible  motion  called  heat,  where  tha 
le-arraugement  of  parts  taking  place  is  that  of  visible  segte< 
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gnticn.  An  instance  is  (nmislied  hj  the  anbsidenoe  ol  &at 
precipitates.  These  sink  down  very  slowly  from  solntiona 
that  are  cold;  while  warm  solutions  deposit  them  with  com> 
parative  rapidity.  That  is  to  say,  exalting  the  moUicnlar 
oscilktion  throughont  the  mass,  allows  the  saspended 
particles  to  separate  more  readily  from  the  'particles  of 
fluid.  The  inflnence  of  heat  on  ohemioal  changes 

is  so  familiar,  that  examples  are  scaroely  needed.  Be  the 
snbatances  concerned  gaseous,  liquid,  or  solid,  it  equally  holds 
that  their  chemical  anions  and  disanions  are  aided  by  rise 
of  temperature.  Affinities  which  do  not  suffice  to  effect  the 
re-arrangement  of  mixed  units  that  are  in  a  state  of  feeble 
agitation,  suffice  to  effect  it  when  the  agitation  is  raised  to  a 
certain  point.  And  so  long  aa  this  molecular  motion  is  not 
great  enough  to  prevent  those  chemical  ajhesiona  which  the 
affinities  tend  to  produce,  increase  of  it  gives  increased  faci- 
lity of  chemical  re-arrangement. 

Another  clasa  of  fects  may  be  adduced  which,  though  not 
apparently,  are  really  illustrative  of  the  same  genexal  tmth. 
Other  things  eqnal,  the  liqoid  form  of  matter  implies  a 
greater  quantity  of  contained  motion  than  the  solid  form^ 
the  liquidity  is  itself  a  consequence  of  such  greater  quantity. 
Hence,  an  aggregate  made  np  partly  of  liquid  matter  and 
partly  of  solid  natter,  contains  a  greater  quantity  of  motion 
than  one  which,  otherwise  like  it,  is  mad«  np  wholly  of 
solid  matter.  It  is  inferable,  then,  that  a  liquid-solid 
aggregate,  or,  as  we  commonly  call  it,  a  plastic  aggregate, 
will  admit  of  internal  redistribution  with  comparative  faci> 
lity ;  and  the  inference  is  verified  by  experience.  A  magma 
of  unlike  substances  ground  up  with  water,  while  it  con- 
tinues thin  allows  a  settlement  of  its  heavier  components — a 
separation  of  them  from  the  lighter.  As  the  water  evapo- 
rates this  separation  is  impeded,  and  ceases  when  the 
magma  becomes  very  thick.  Bat  even  when  it  has  reached 
the  semi-solid  state  in  which  gravitation  &i1s  to  cause 
further  segregation  of  its  mixed  components,  other  forces 
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auif  Btill  coatinae  to  prodace  eegregation :  witness  the  fact 
to  which  attention  was  first  drawn  hy  Mr.  Babhage,  that 
when  the  pasty  mixtnre  of  ground  flints  and  kaolin,  pr&- 
pared  for  the  mannfactnre  of  porcelain,  is  kept  some  time, 
it  becomes  gritty  and  unfit  for  nse,  in  consequence  of  the 
particles  of  silica  separating  themselTes  from  the  rest,  and 
uniting  together  in  grains}  or  witness  the  fact  known  to 
every  housewife,  that  ia  long-kept  currant-jelly  the  sngar 
takes  the  shape  of  imbedded  crystals. 

No  matter  then  under  what  form  the  motion  contained  by 
an  aggregate  exist»— be  it  mere  mechanical  agit^ation,  or  tho 
mechanical  Tibrations  snch  as  produce  sound,  be  it  mole- 
cular motion  absorbed  &om  without,  or  the  constitutional 
molecular  motion  of  some  component  liquid,  the  siune  truth 
holds  throughout.  Incident  forces  work  secondary  re-distri- 
butions easily  when  the  contained  motion  is  large  in  quan- 
tity }  and  work  them  with  increasing  difficulty  as  the  con^ 
tained  motion  diminishes. 

§  101.  Yet  another  class  of  facts  that  &11  within  the 
same  generalization,  little  aa  they  seem  related  to  it,  must 
be  indicated  before  proceeding.  They  are  those  presented 
by  certain  contrasts  in  chemical  stability.  Speaking  gene- 
rally, stable  compounds  contain  comparatively  little  mole- 
cular motion ;  and  in  proportion  as  the  contained  molecnlar 
motion  is  great  the  instability  is  great. 

The  common  and  marked  illustration  of  this  to  be  first 
named,  is  that  chemict^  stability  decreases  as  temperature 
increases.  Compounds  of  which  the  elements  are  strongly 
united  and  compounds  of  which  the  elements  are  feebly 
united,  are  alike  in  this,  that  raising  their  heats  or  increasing 
the  quantities  of  their  contained  molecnlar  motion,  dimi< 
nishes  the  strengths  of  the  unions  of  their  elements ;  and  by 
continually  adding  to  the  quantity  of  contained  molecular 
notion,  a  point  is  in  each  case  reached  at  which  Um 
shemical  onion  is  destroyed.   That  is  to  say,  the  re-distribo. 
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titm  of  matter  whlcli  coostitatoa  simple  chemical  decompo* 
eitioQ,  is  easy  in  proportiion  aa  tlie  quantity  of  contained 
motion  is  great.  Tlie  like  holds  with  doable  de- 

compositions. Two  oomponnds,  A  B  and  C  D,  mingled 
togetlier  and  kept  at  a  low  temperature,  may  severally 
remain  nnchangod — ^the  croaa  affinities  between  their  com- 
ponents may  fail  to  canse  re-dietribntioQ.  Increase  the  heat 
ot  the  mixture,  or  add  to  the  molecular  motion  throughout 
it,  and  re-distribation  takes  place ;  ending  in  the  formation 
of  the  compounds,  A.  C  and  B  D. 

Another  diemical  tmth  having  a  like  implication,  is 
that  chemical  elements  which,  as  they  ordinarily  exist, 
contain  much  motion,  hare  combinations  less  stable  than 
those  of  which  the  elements,  as  they  ordinarily  eziat,  contain 
little  motion.  The  gaseous  form  of  matter  implies  a  rela> 
tively  large  amount  of  molecular  motion;  while  the  solid 
form  implies  a  relatively  small  amoont  of  molecular  motion. 
What  are  the  characters  of  their  respective  compoandsf 
The  compoonda  which  the  permanent  gases  form  with  one 
another,  cannot  resist  high  temperatures :  most  of  them  are 
easily  decomposed  by  heatj  and  at  a  red  heat,  even  the 
stronger  ones  yield  up  their  components.  On  the  other 
hand,  the  chemical  onions  between  elements  that  are  solid 
except  at  very  high  temperatures,  are  extremely  stable.  In 
many,  if  not  indeed  in  most,  cases,  such  combined  elements 
ore  not  separable  by  any  heat  we  can  produce. 

There  is,  again,  the  relation,  which  appears  to  have  a 
kindred  meaning,  between  inatabiUty  and  amount  of  com- 
position. "  In  general,  the  moleoolar  heat  of  a  compound 
increases  with  the  degree  of  complexity."  With  increase  of 
complexity  there  also  goes  increased  focility  of  decompoai* 
tion.  Whence  it  follows  that  molecules  which  contaim 
much  motion  in  virtue  of  their  complexity,  are  those  of 
which  the  components  are  most  readily  re^distribnted.  This 
holds  not  only  of  the  complexity  resulting  &om  the  anion  of 
several  unlike  elements ;  but  it  holds  also  of  the  complexitT 
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funlting  from  the  union  of  the  nine  elementB  in  higher 
multiples.  Matter  has  two  aolid  states,  distingaishod  as 
crystalloid  and  colloid ;  of  which  the  first  is  dae  to  anion  of 
the  individoat  atoms  or  molecules,  and  t^e  second  to  the 
nnion  of  gronps  of  such  individual  atoms  or  molecules ;  and 
of  which  the  first  is  steble  and  the  second  unsteble. 

But  the  moat  striking  and  condnsire  illustration  is  far- 
nished  hy  the  combinations  into  which  nitrogen  enters. 
These  have  the  two  characters  of  being  specially  onatable 
and  of  containing  specially  great  quantities  of  motion.  A 
recently-ascertained  peculiarity  of  nitrogen^  is,  that  instead 
of  giving  out  heat  when  it  combines  with  other  elemente,  it 
absorbs  beat.  That  is  to  say,  besides  carrying  with  il  into 
the  liquid  or  solid  compound  it  ibrms,  the  motion  which 
previously  constituted  it  a  gas,  it  takes  up  additional 
motion ;  and  where  the  other  element  with  which  it  nnites 
is  gaseons,  the  molecular  motion  proper  to  this,  also,  is 
locked  up  in  the  compound.  Now  these  nitrogen-com- 
pounds are  nnnsaaUy  prone  to  decomposition ;  and  the  de> 
compositions  of  many  of  them  take  place  with  extreme 
violence.  All  our  explosive  substances  are  nitrogenous — 
the  most  terribly  destructive  of  them  all,  chloride  of  nitro- 
gen, being  one  which  contains  the  immense  quantity  of 
motion  proper  to  its  component  gases,  plus  a  certain  further 
quantity  of  motion. 

Clearly  these  general  chemical  truths,  are  parts  of  the 
more  general  physical  truth  we  are  tracing  out.  We  see 
in  them  that  what  holds  of  sensible  abrogates,  holds  also 
of  the  insensible  aggregates  we  call  molecules.  Like  the 
aggregates  formed  of  them,  these  oltimate  aggregates  be- 
come more  or  less  integrated  according  as  they  lose  or  gain 
motion ;  and  like  them  also,  according  as  they  contain  much 
or  Uttle  motion,  they  are  liable  to  nndergo  secondary  re-dis- 
bibntions  of  parts  along  witli  the  primaiy  re-distribution. 

^  102.  And  now  having  got  this  general  principle  clearly 

D,q,i,.cdbvGooyk" 


2M  aniFLB  and  ooxrauvit  etolutiox. 

into  view,  let  as  go  on  to  obaem  bow,  in  oonformily  with 
it,  Evolntion  becomes,  according  to  the  conditions,  either 
simple  or  componnd. 

If  a  little  sal-ammoniac,  or  other  volatile  solid,  be  heated, 
it  is  disintegrated  by  the  absorbed  molecular  motion,  and 
rises  in  gas.  When  the  gas  so  produced,  coming  in  con- 
tact with  a  cold  aurface,  loses  its  excess  of  molecnlar  motion, 
integration  takes  place — the  substance  assomes  the  form  of 
crystals.  This  is  a  case  of  simple  OTolation.  The  process 
of  concentration  of  matter  and  dissipation  of  motion  does 
not  here  proceed  in  a  gradoal  mannei^-doea  not  pass 
throagh  stages  occnpying  considerable  periods;  bat  the 
molecular  motion  which  reduced  it  to  the  gaseous  state 
being  dissipated,  the  matter  passes  suddenly  to  a  com- 
pletely soUd  state.  The  result  is  (hat  along  with  this 
primary  re-distribation  there  go  on  no  appreciable  secondary 
re-distribntions.  Substantially  the  same  thing  holds  with 
crystals  deposited  &om  solutions.  Loss  of  that  molecnlar 
motion  which,  down  to  a  certain  point,  keeps  the  molecules 
from  uniting,  and  sudden  solidification  when  the  loss  goes 
below  that  point,  occur  here  as  before ;  and  here  as  before, 
the  absence  of  a  period  during  which  the  molecales  are 
partially  free  and  gradually  losing  their  freedom,  is  accom- 
panied by  the  absence  of  supplementary  re-arrangements. 

Mark,  conversely,  what  happens  when  the  concentration 
is  slow.  A  gaseous  mass  losing  its  heat,  and  undergoing  a 
consequent  decrease  of  bulk,  is  not  subject  only  to  this 
change  which  brings  its  parts  nearer  to  their  common 
seutre,  but  also  to  many  simultaneoos  changes.  The  great 
quantity  of  molecular  motion  contained  in  it,  giving,  as  we 
have  seen  that  it  must,  great  moleculu*  mobility,  renders 
every  port  sensitive  to  every  incident  force ;  and,  as  a  result^ 
its  parts  have  various  motions  besides  that  implied  by  their 
progressing  integration.  Indeed  these  secondary  motions 
which  we  know  as  currents,  are  so  important  and  conspicnons 
as  qaitc  to  subordinate  the  primary  motion.  Sop- 
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pofla  ihftt  presontlyj  tke  loss  of  raolecalBir  moticm  lias  readied 
tliat  point  at  whicli  the  gaaeooa  stAte  can  no  longer  bo 
maiatained,  and  coodensation  follows.  Under  their  more 
closely-united  form,  the  parts  of  the  aggregate  display, 
to  a  considerable  d^ree,  the  same  phenomena  aa  before, 
llie  molecolar  motioti  and  accompanying  molecular  mobility 
implied  by  the  liquid  state,  permit  easy  re-arrangement  j 
and  hence,  along  with  further  contraction  of  volome,  con- 
soqaent  on  farther  loss  of  motion,  there  go  on  rapid  and 
marked  changes  in  the  relative  positions  of  parts — local 
streams  prodoced  by  slight  disturbing  forces.  But 

now,  sssoming  the  substance  to  be  formed  of  molecules  that 
have  not  those  peculiarities  leading  to  the  sudden  inte- 
gration  which  we  call  crystallization,  what  happens  as  the 
molecular  motion  further  decreases  1  The  liquid  thickens 
—its  partb  cease  to  be  relatively  moveable  among  one 
another  with  ease ;  and  the  transpositions  caused  by  feeble 
incident  forces  become  comparatively  slow.  Little  by  little 
the  currents  ore  stopped,  but  the  mass  still  continues  modi- 
Gable  by  stronger  incident  forces.  Gravitation  makes  it 
bend  or  spread  out  when  not  supported  on  all  sides ;  and  it 
may  easily  be  indented.  As  it  cools,  however,  it  continues 
to  grow  stiffer  as  we  say — leas  capable  of  having  its  parts 
dumged  in  their  relative  positions.  And  eventually, 
further  loss  of  heat  rendering  it  quite  hard,  its  parts  are 
no  longer  appreciably  re.'arraDgeable  by  any  save  violent 
actions. 

Among  inorganic  aggregaCes,  then,  secondary  re-distribu- 
tions accompany  the  primary  re-distribution,  throughout  the 
whole  process  of  concentration,  where  this  is  gradnoL 
During  the  gaseous  and  liquid  sti^s,  the  secondary  re-dia- 
tributiona,  rapid  and  extensive  as  they  are,  leave  no  tracer— 
the  molecular  mobility  being  such  aa  to  negative  the  fixed 
arrangement  of  ports  we  call  structure.  On  approaching 
solidity  we  urive  at  a  condition  called  plastic,  in  which  re-  ' 
dislaidhntionB  can  still  be  made,  though  much  less  easily  t 
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maA  in  which,  being  changeable  less  easily,  they  hnv  a 
certain  persistence — a  persiatence  which  can,  however,  be- 
come decided,  only  where  further  solidification  stops  further 
re  •distribution. 

Here  we  see,  in  the  first  place,  what  are  the  conditions 
under  which  Erolntion  instead  of  being  simple  becomes 
componnd,  while  we  see,  in  the  second  place,  how  the  com- 
pounding of  it  can  be  carried  far  only  onder  conditions 
more  special  than  any  hitherto  contemplated ;  since,  on  the 
one  hand,  a  large  amount  of  secondary  re^distribntion  is  pos- 
sible only  where  tbere  is  a  great  quantity  of  contained 
motion,  and,  on  the  other  band,  these  re^distribotions  can 
have  permanence  only  where  the  contained  motion  has  be- 
come amall — opposing  conditions  which  seem  to  negatWe 
any  largo  amoiint  of  permanent  secondary  re-distribation. 

§  103.  And  now  we  are  in  a  position  to  observe  how  these 
apparently  contradictory  conditions  are  reconciled;  and 
how,  by  the  reconciliation  of  them,  permanent  secondary  re- 
distributions immense  in  extent  are  made  possible.  We 
shall  appreciate  the  distinctive  peculiarity  of  the  aggregates 
classed  as  organic,  in  which  Evolution  becomes  eo  highly 
compounded ;  and  shall  see  that  this  peculiarity  consists  in 
the  combination  of  matter  into  a  form  embodying  an  enor- 
mous amount  of  motion  at  the  same  tim^  that  it  has  a  great 
degree  of  concentration. 

For  notwithstuiding  its  semi-solid  consistence,  organic 
matter  containa  molecular  motion  locked  up  in  each  of  the 
ways  above  contemplated  separately.  Let  us  note  its  several 
constitational  traits.  Three  out  of  its  four  chief 

components  are  gaseous ;  and  in  their  nncombined  states  the 
gases  united  in  it  have  so  much  moIecnW  motion  that  th^ 
are  incondensible.  Hence  oa  the  characters  of  elements, 
though  disguised,  cannot  be  absolutely  lost  in  combinations, 
it  is  to  be  inferred  that  the  protein-molecule  concentrates  a 
comparatively  large  amount  of  motion  in  a  small  space. 
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And  Bince  many  equivalents  of  these  gaseoaa  elements  unite 
in  one  of  these  protein-molecnleB,  there  must  be  in  it  a  large 
quantity  of  relative  motion  in  addition  to  that  which  the 
ultimate  atoms  possess.  Moreover,  organic  matter 

has  the  peculiarity  that  its  molecules  are  AggregateA 
into  the  colloid  and  not  into  the  crystalloid  arraugemont ; 
forming,  as  is  supposed,  clusters  of  clusters  which  have 
.movements,  in  relation  to  one  another.  Here,  then, 
is  a  fiirtb'v  mode  in  which  molecular  motion  is  in- 
cluded. Yet  t^ain,  these  componnds  of  which 
the  essential  parts  of  organisms  are  built,  are  nitro* 
genons;  and  we  have  lately  seen  it  to  be  a  peculiarity  of 
nitrogenons  compounds,  that  instead  of  giving  out  heat 
during  their  formation  they  absorb  heat.  To  all  the  mole- 
cular motion  possessed  by  gaseous  nitrogen,  is  added  more 
motion;  and  tiie  whole  is  concentrated  in  Bolid  pro- 
tein. Organic  aggregates  are  very  generally  dis- 
tinguished, too,  by  having  much  insDnsible  motion  in  a 
freo  state— the  motion  we  call  heat.  Though  in  many  cases 
the  quantity  of  this  contained  insensible  motion  is  incon- 
siderable, in  other  cases  a  temperature  greatly  above  that 
of  the  environment  is  constantly  maintained.  Once 
more,  there  is  the  still  larger  quantity  of  motion  embodied  by 
the  water  that  permeates  organic  matter.  It  is  this  which, 
giving  to  the  water  its  high  molecalar  mobility,  gives 
mobility  to  the  organic  molecules  partially  suspended  in  it ; 
and  preserves  that  plastic  condition  which  so  greatly  iocili- 
tatea  re-distribution. 

From  these  several  atatementa,  no  adequate  idea  can  be 
formed  of  the  extent  to  which  living  organic  substance  is 
thus  distinguished  &om  other  substances  having  like  sen- 
sible fonns  of  aggregation.  But  some  approximation  to  such 
an  idea  may  be  obtdned  by  contrasting  the  bulk  occupied 
by  this  substance,  with  1^  bulk  which  its  constituents  would 
occupy  if  uncnmbined.  An  accurate  comparison  cannot  be 
made  in  the  present  state  of  science.   What  expansion  would 
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occnr  if  €ke  constituents  of  tbe  nitiMSgenoiiB  componnds  oonltl 
be  divorced  without  the  addition  of  motion  from  without,  is 
too  comples  a  qaestion  to  be  anawered.  Bat  respecting 
the  coustitnents  of  that  which  forms  some  fonr-fifths  of  the 
totfd  weight  of  an  ordinary  anima! — its  water — a  tolerably 
definite  answer  can  be  given.  Were  the  oxygen  and  hydro- 
gen of  water  to  lose  their  affinities,  and  were  no  molecular 
motion  supplied  to  them  beyond  that  contained  in  water 
at  blood-heat,  they  would  assnme  a  volume  twenty  times  that 
of  the  water.*  Whether  protein  under  like  conditions  would 
expand  in  a  greater  or  a  less  degree,  must  remain  an  open 
question  j  bat  remembering  the  gaseous  nature  of  Unree  out 
of  its  foar  chief  components,,  remembering  the  above- 
named  peculiarity  of  nitrogenous  oompounds,  remembering 
the  high  multiples  and  the  colloidal  form,  we  may  con- 
clude that  the  expansion  would  be  great.  We  shall  not 
be  far  wrong,  therefore,  in  flaying  that  the  elements  of  the 
human  body  if  suddenly  disengaged  irom  one  another, 
would  occupy  a  score  times  the  space  they  do :  the  move- 
ments of  their  atoms  would  compol  this  wide  difiiiaion. 
Thas  the  essential  characteristic  of  living  organic  matter, 
is  that  it  unites  this  large  quantity  of  contained  motion  with 
n  degrtte  of  cohesion  Uiat  permits  temporary  fixity  of  ar- 
raugemcnt. 

§  104.  Further  proofs  that  the  secondary  re-distribntions 
which  make  Evolution  compound,  depend  for  their  possibility 
on  the  reconciliation  of  these  conflicting  oonditions,  are 
yielded  by  comparisons  of  organic  aggregates  with  one 
another.  Besides  seeing  that  organio  aggregates  differ  from 
other  aggregates,  alike  in  the  quantity  of  motion  they  con- 
tain and  the  amount  of  re-arrangement  of  parts  that  accom- 
panies their  progressive  integration;  we  shall  see  that  among 

mgoodmiaa^ 
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ff^Hoio  AggregateB  tlieinselves,  diSFerencea  in  the  quantities 
of  contained  motion  ore  accompanied  l^  difierences  in  the 
ftmOTinta  of  pe-diBtribution. 

The  contrasts  among  organisms  in  chemical  composition 
yield  aa  the  first  illnstration.  Animals  are  distinguished 
from  plants  hy  their  far  greater  amoants  of  stracture,  as  well 
aa  by  the  far  greater  rapidity  with  which  changes  of  stmc- 
ture  go  on  in  them;  and  in  compariaoa  with  plants,  animals 
are  at  the  same  time  conspicnous  for  containing  immensely 
larger  proportions  of  those  highly-oompoanded  nitrogenouB 
molecnles  in  which  so  mnch  motion  is  locked  ap.  So,  too,  is 
it  with  the  contrasts  between  the  different  parts  of  each 
animal.  Though  certain  nifcrogenons  parts,  as  cartilage,  are 
inert,  yet  the  parts  in  which  the  secondary  re-distribations 
have  gone  on,  and  are  ever  going  on,  most  actively,  are  those 
in  which  the  moat  highly-compounded  molecules  pre- 
dominate; and  parts  which,  hke  the  deposits  of  fat,  consist 
of  relatirely-Bimple  molecules,  are  seats  of  but  little  structura 
and  bnt  little  change. 

Wo  find  clear  proof,  too,  that  the  continnance  of  the  se- 
oondaiy  re-distribations  by  which  organic  aggregates  are  so 
remarkably  distinguished,  depends  on  the  presence  of  that 
motaon  contained  in  the  water  diffused  through  them; 
and  that,  other  things  eqnal,  there  is  a  direct  relation  be- 
tween the  amount  of  re-distribntion  and  the  amount  of 
contained  water.  The  evidences  may  be  put  in  three 
groups.  There  ts  the  familiar  fact  that  a  plant  has 

its  formative  changes  arrested  by  cutting  off  the  supply  of 
water:  the  primary  re-distribation  continues — ^it  withers  and 
shrinks  or  becomes  more  integrated — ^bnt  the  secondary  re- 
distributions cease.  There  is  the  less  familiar,  bat  no  less 
certain,  fact,  that  the  like  result  occurs  in  iuiiTTm.l8 — occurs, 
indeed,  as  might  be  expected,  after  a  relatively  smaller  di. 
tninutiou  of  water.  Certain  of  the  lower  ftpimi^lf  famish  ad- 
ditional proofs.  The  Roiifera  may  be  rendered  apparently 
s  by  d^ccation,  and  will  yet  reviv?  if  wetted.     Wlien 
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Che  AMcan  riTers  whicli  it  inhabits  are  dried  np,  1^  L^nd^ 
tiren  remains  torpid  in  the  hardened  mod,  until  the  retam 
of  the  rainy  season  brings  water.  Hamboldt  states  that 
daring  the  snmmer  dronght,  the  alligators  of  the  Pampas 
lie  buried  in  a  state  of  suspended  animation  beneath  the 
parched  sorfacej  and  straggle  np  out  of  the  earth  as  soon  as 
it  becomes  humid.  The  history  of  each  organism 

teaches  us  the  same  luting.  The  young  plant,  just  patting 
its  head  above  (he  soil,  is  iar  more  euconlent  than  the  adolt 
plant;  and  the  amount  of  transformation  going  on  in  it  is 
relatively  mnch  greater.  In  that  portion  of  aa  egg  which 
displays  (he  formative  processes  during  the  early  stages  of 
incubation,  the  changes  of  arr&ngetnent  are  more  rapid  than 
those  which  an  equal  portion  of  the  body  of  a  hatched  chick 
undergoes.  As  may  be  inferred  from  their  respective  powers 
to  acquire  habits  and  aptitudes,  the  stmctoral  modifiabihty 
of  a  child  is  greater  than  that  of  an  adnlb  man;  and  the 
stmctural  modifiability  of  an  adult  man  is  greater  than  that 
of  an  old  man:  contrasts  which  are  accompanied  by  corre- 
sponding contrasts  in  the  densities  of  the  tissues;  since  the 
ratio  of  water  to  solid  matter  diminishes  with  advancing 
age.  And  then  we  have  this  relation  repeated  in 

the  contrasts  betnreen  parts  of  the  same  organism.  In  a 
tree,  rapid  stmctbral  changes  go  on  at  the  ends  of  shoots, 
where  tiie  ratio  of  water  to  solid  matter  is  very  great;  while 
the  changes  are  very  slow  in  the  dense  and  almost  dry  sub- 
stance of  the  trunk.  Similarly  in  animals,  we  have  the  con- 
trast between  the  high  rate  of  change  going  on  in  a  soft 
tiflsue  like  the  brain,  and  the  low  rate  of  change  going  on 
iu  diy  non-vascular  tissues,  snch  as  those  which  form  hairs, 
nulla,  horns,  &o. 

Other  groups  of  facta  prove,  in  an  equally  nnmiatake- 
sble  way,  that  the  quantity  of  secondary  re-distribution  in  an 
organism  varies,  eaterit  paribus,  according  (o  the  contained 
quantity  of  the  motion  we  call  heat.  The  contrasts  between 
diS^nt  organisms,  and  different  states  of  the  same  organism. 
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mite  in  lihowicg  this.  Speaking  geDerally,  the 

unoimtB  of  Btractnre  and  rates  of  etmctnial  change,  are 
smaller  throughout  the  vegetal  kingdom  than  thronghoat 
the  ftnir"!tl  kingdom;  and,  speaking  generally,  the  heat  ol 
plants  is  less  than  the  heat  of  animals.  A  oomparison  of  the 
eeveral  divisions  of  the  animal  kingdom  with  one  another,  dis- 
rloses  among  them  parallel  relations.  Bcgarded  as  a  whole, 
rertebrate  ivnimftl"  are  higher  in  temperatm«  than  inverte- 
brate ones;  and  they  are  as  a  whole  higher  in  organic  ac- 
tivity and  complexity.  Between  subdivisions  of  the  ver* 
tebrata  themselves^  like  differences  in  the  state  of  molecular 
vibration,  accompany  like  differences  in  the  degree  of  evo-  - 
lotion.  The  leaat  compounded  of  the  Vertebrata  are  the 
fishes;  and  in  most  cases,  the  heat  of  fishes  is  nearly  the  same 
as  that  of  the  water  in  which  they  swim :  only  some  of  them 
being  decidedly  warmer.  Though  we  habitually  speak  ot 
reptiles  aa  cold-blooded;  and  thongh  they  have  not  much 
more  power  than  fishes  of  maintaining  a  temperature  above 
that  of  their  medium;  yet  since  their  mediam  (wbich  ia,  in 
the  majority  of  cases,  the  air  of  warm  climates)  is  on  the 
average  wanner  than  the  medium  inhabited  by  fiahes,  the 
temperatore  of  the  class  of  reptiles  is  higher  than  that  of  the 
class  of  fishes;  and  we  see  in  them  a  correspondingly  higher 
complexity.  The  mach  more  active  molecnlmr  agitation  in 
TntLTnTnulH  and  birds,  is  associated  wi^i  a  considerably  greater 
multiformity  of  structure  and  a  very  &r  greater  vi- 
vacity. Ibe  most  inatractive  contrasts,  however, 
are  those  occurring  in  the  same  oi^gaoio  aggregates  at 
different  temperatures.  Plante  exhibit  structural  changes 
that  vary  in  rate  aa  the  temperature  varies.  Though  Bght 
is  the  agent  which  effects  those  molecular  chuiges  causing 
vegetel  growth,  yet  we  see  that  in  the  absence  of  heat,  anch 
changes  are  not  ejected:  in  winter  there  ia  enough  light, 
butjihe  heat  being  insufficient,  plant-life  is  euapended.  That 
this  is  the  sole  cause  of  the  snspension,  is  proved  by  the  fact 
that  at  the  same  season,   plaute  contained  in  hot-hooao^ 
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vhsn  the;  receive  oven  a  smnllcr  amoant  of  liglit,  go  on 
produciDg  leaves  and  flowers.  We  seOj  too,  tbafc  tlieir 
seeds,  to  which  light  ia  not  aimply  needleas  but  detrimental, 
begin  to  gonninate  only  when  the  retam  of  a  warm  season 
raises  the  rate  of  molecular  agitation.  In  like  manner  the 
ova  of  onimata,  nndei^ing  those  changes  by  which  atroc- 
tore  is  prodnced  in  them,  mast  be  kept  more  or  leas  warm: 
in  the  absence  of  a  certain  amount  of  motion  among  their 
raoleonlea,  the  re-arrangemenfc  of  ports  does  not  go  on.  Hy- 
bemating  animals  also  supply  proof  that  loss  of  heat  carried 
&r,  retards  extremely  the  processes  of  transformation.  In 
animals  which  do  not  hybemate,  as  in  man,  prolonged  ex- 
posure to  intense  cold  produces  an  irresistible  tendency  to 
sleep  (which  implies  a  lowered  rate  of  structural  and  fimc- 
tional  changes) ;  and  if  the  abstraction  of  hcn,t  continues, 
this  sleep  ends  in  death,  or  stoppage  of  these  changes. 

Here,  then,  ia  an  accnmnlation  of  proofs,  general  and 
special.  Living  ag^rcgatea  ore  distinguished  by  the  con- 
nected fact«,  that  during  integration  thoy  undergo  veij 
remarkable  eecondary  changes  which  other  aggregates  do 
not  undergo  to  any  considerable  extent ;  and  that  they 
contain  (bulks  being  supposed  equal)  immensely  greater 
quantitiea  of  motion,  locked  up  in  various  ways. 

$  105.  The  last  chapter  closed  with  the  remark  that 
while  Evolution  is  always  an  integration  of  Hatter  and  dis- 
sipation of  Motion,  it  is  in  most  cases  much  more.  And 
this  chapter  opened  by  briefly  specifying  the  conditions 
under  which  Evolution  ia  integrative  only,  or  remaina 
simple,  and  the  conditiona  under  which  it  is  something 
further  thao  integrative,  or  becomes  componnd.  In  illus- 
trating this  contrast  between  simple  and  compound  Evola- 
tioa,  and  in  explaining  how  the  contrast  arises,  a  vngue 
idea  of  Evolution  in  general  has  been  conveyed.  Unavoid- 
ably, we  have  to  some  extent  forestalled  the  full  discosaion 
of  Evolution  abont  to  be  commenced. 
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Than  is  nothing  in  tliis  to  regret.  A  preliminaiy  con- 
ception, indefinite  bnt  comprehensive,  is  alwaye  nsefiil  as  an 
introduction  to  a  complete  conception — cannot,  indeed,  be 
dispensed  witb.  A  complex  idea  is  not  commonicsble 
directly,  by  giving  one  ailer  anoiher  its  component  parts 
in  their  finished  forms}  since  if  no  outline  pre-exists  in 
the  mind  of  the  recipient,  these  component  parts  will  not 
be  rightly  combined.  The  intended  combination  can  be 
made  only  when  the  recipient  has  discovered  for  himself 
how  Uie  components  are  to  be  arranged.  Much  labonr  has 
to  be  gone  through  which  would  have  been  saved  had  a 
general  notion,  however  cloudy,  been  conveyed  before  the 
distinct  and  detailed  delineation  was  commenced. 

That  which  the  reader  has  incidentally  gathered  respect- 
ing the  natore  of  Evolution  from  the  foregoing  sections,  he 
may  thus  advantageously  use  as  a  rude  sketch,  .enabling  him 
to  seize  the  relations  among  the  several  parts  of  the  enlarged 
picture  as  they  are  worked  out  before  him.  He  will  con- 
stantly bear  in  mind  that  the  total  history  of  every  sensible 
existence  is  included  in  its  Evolution  and  Diseolntiou; 
which  last  procMS  we  leave  for  the  present  out  of  considera- 
tion. He  will  remember  that  whatever  aspect  of  it  we  are 
for  the  moment  considerii^.  Evolution  is  always  to  be  re- 
garded as  fundamentally  an  integration  of  Matter  and  dis- 
sipation of  Motion,  which  may  be,  and  usually  is,  accom- 
panied incidentally  by  other  transformations  of  Matter  and 
Motion.  And  he  will  eveiywhere  expect  to  find  that  the 
primary  re-distribntion  ends  in  forming  aggregates  which 
are  simple  where  it  is  rapid,  but  which  become  compound  in 
proportion  as  its  slowness  allows  the  effects  of  secondary 
re-distrlbntions  to  accumulate. 

§  106.  There  is  much  difficulty  in  tracing  ont  trans- 
formations so  vast,  so  varied,  and  so  intricate  as  those 
now  to  be  entered  upon.  Besides  having  to  deal  with 
concrete   phenomend  of  all  orders,  we  have  to  deal  with 
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each  group  of  phenomena  tmder  BeroTal  aspects,  no  ono 
of  which  can  be  fbllf  understood  apart  from  the  rest  and  no 
one  of  which  can  be  studied  Bimaltaneoaaly  with  the  rest. 
AbreaAy  we  have  seen  that  dnring  Evolation  two  great 
chisses  of  obanges  are  going  on  together ;  and  we  shall  pre- 
sently see  that  the  second  of  these  great  classes  is  re-divi- 
sible. Entangled  with  one  another  aa  all  these  changes 
are,  explanation  of  any  one  class,  or  order  involves  direct  or 
indirect  reference  to  others  not  yet  explained.  We  have 
nothing  for  it  bnt  to  make  the  best  practicable  compromise. 

It  will  be  most  convenient  to  devote  the  next  chapter  to 
a  detailed  account  of  Evolntion  onder  its  primary  aspect; 
tacitly  rect^fnizing  its  secondary  aspects  only  so  fm*  as  the 
expoaitaon  necessitates. 

The  sncceeding  two  chapters,  oconpied  exclosively  with 
the  secondary  re-distribations,  will  make  no  reference  to  the 
primary  re-^tribntion  beyond  that  which  is  onavoidable : 
each  beii^  also  limited  to  one  particnlar  tiait  of  the  se- 
condary re-diatribntiona. 

In  a  further  chapter  will  be  treated  a  third,  and  still  OKirt 
diatiiict^  character  of  the  seoondaiy  Te-diatnbntioiiH. 
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IHB    LAW    OF    EVOLUTION. 

{  107.  Dednction  has  now  to  be  verifiod  hj  iadnotion. 
Thos  far  the  ai^ument  has  been  that  all  BeoBible  existences 
rniui,  in  aome  way  or  other  and  at  some  time  or  other,  reach 
their  concrete  shapea  throDgh  processes  of  concentration; 
and  snch  facts  as  have  been  named  have  been  named  merely 
to  clarify  the  perception  of  this  necessity.  Bnt  we  cannot 
be  said  to  hdve  arrived  at  that  nnified  knowledge  consti- 
tnting  Philosophy,  nntU  we  have  seen  how  existences  of  all 
orders  do  exhibit  a  progressive  integration  of  Matter  and 
concomitant  Joss  of  Motion.  Tracing,  so  &r  as  we  may  by 
observation  and  inference,  (he  objects  dealt  with  by  the 
Astronomer  and  the  Geologist,  as  well  as  those  which  Bio* 
logy.  Psychology  and  Socijlogy  treat  of,  we  have  to  con- 
sider what  direct  proof  there  is  that  the  Cosmos,  in  general 
and  in  detail,  conforms  to  this  law. 

In  doing  this,  manifestations  of  the  law  more  involved 
than  those  hitherto  indicated,  will  chiefly  occnpy  ns. 
Throaghont  the  classes  of  facts  anccesaively  contemplated, 
onr  attention  will  be  directed  not  so  much  to  the  tmtb  that 
every  aggregate  has  ondergone,  or  is  nndergoing,  inte> 
gratioQ,  as  to  the  fhrther  trath  that  in  every  more  or  less 
separate  part  of  evei7  aggregate,  integration  has  been, 
or  is,  in  progreaa.  Instead  of  simple  wholes  and  wholes 
of   whirL    the    complexity    has    been    ignored,   we    hava 
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hero  to  deal  with  wholes  as  they  actnall;  eiisfr— aostly 
made  ap  of  many  members  combined  in  many  ways.  And 
in  them  we  shall  hare  to  trace  the  transformation  as  dis- 
played nnder  several  forma — a  pase^e  of  the  total  mass 
from  a  more  diffused  to  a  more  consolidated  state;  a  con- 
carrent  similar  passage  in  every  portion  of  it  that  comes  to 
have  a  distinguishable  individuality;  and  a  simnltanoooa 
increase  of  combination  among  sach  individuated  portions. 

§  108.  Onr  Sidereal  System  by  its  genera!  form,  by  ita 
clusters  of  stars  of  all  degrees  of  closeness,  and  by  ita 
nebnlsB  in  all  stages  of  condensation,  gives  qb  groaada  to 
Bospect  that,  generally  and  locally,  concentration  is  going 
on.  Assume  that  its  matter  has  been,  and  still  ia  being, 
drawn  together  by  gravitation,  and  we  have  an  explanation 
of  all  its  leading  traits  of  structure— from  ita  solidi£ed 
masses  np  to  its  collections  of  attenuated  flocculi  barely 
discernible  by  the  most  powerful  telescopes,  fcom  its  double 
stars  ap  to  such  complex  aggregates  as  the  nubeculee. 
Without  dwelling  on  this  evidence,  however,  let  us  pass  to 
the  case  of  the  Solar  System. 

The  belief,  for  which  there  are  so  many  reasons,  that  this 
has  had  a  nebular  genesis,  is  the  belief  that  it  has  arisen  by 
the  integration  of  matter  and  concomitant  loss  of  motion. 
Evolution,  under  its  primary  aspect,  is  illustrated  most 
simply  and  clearly  by  this  passage  of  the  Solar  System  &om 
a  widely  diffused  incoherent  state  to  a  consolidated  coherent 
state.  While,  according  to  the  nebular  hypothesis, 

there  has  been  going  on  this  gradual  concentration  of  the 
Solar  System  as  an  aggregate,  there  has  been  a  simulta- 
neous concentration  of  each  partially-independent  member. 
The  substance  of  every  planet  in  passing  through  its  stages 
of  nebuloQS  ring,  gnscous  spheroid,  liquid  spheroid,  and 
spheroid  externally  solidified,  has  in  essentials  paralleled  the 
changes  gone  through  by  the  general  mass;  and  every 
satellite  has  done  the  like.  Moreover,  at  the  sam» 
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time  that  tlie  matter  of  the  whole,  oa  well  as  the  matter  of 
each  partialIy>iiidependoi)t  part,  has  been  thus  integratrng, 
there  has  been  the  further  integration  implied  by  increas- 
ing combination  among  the  parta.  The  satellites  of  each 
planet  are  linked  with  their  primary  into  a  balanced  clnster; 
while  the  planets  and  their  satellites  form  with  the  Son,  a 
compound  group  of  which  the  members  are  more  strongly 
bound  np  with  one  another  than  were  the  far-spread  por- 
tions of  the  nebnlous  medium  out  of  which  they  arose. 

Sven  apart  &om  the  nebular  hypothosis,  the  Solar  System 
farnishes  evidence  having  a  like  general  meaning.  Not  to 
make  much  of  the  meteoric  matter  perpetually  being  added 
to  thn  mass  of  the  Earth,  and  probably  to  the  masses  of 
other  planets,  as  well  as,  in  larger  quautitiea,  to  the  mass  of 
the  Sun,  it  will  suffice  to  name  two  generally-admitted 
instances.  The  one  is  the  appreciable  retardation  of  comets 
by  the  ethereal  medium,  and  the  inferred  retardation  of 
planets — a  process  which,  in  time,  must  bring  comets,  and 
eventually  planets,  into  the  Sun.  The  other  is  the  Sun's 
still-continned  loss  of  motion  in  the  shape  of  radiated  heat ; 
accompanying  the  etiU-continued  integration  of  his  mass. 

§  109.  To  geologic  evolntion  we  pass  without  break  from 
the  evolution  which,  for  convenience,  we  separate  as  astro- 
nomic. The  history  of  the  Earth,  as  traced  out  from  the 
structure  of  its  crust,  carries  ns  back  to  that  molten  state 
which  the  nebular  hypothesis  implies;  and,  as  before  pointed 
ont  (^  69),  the  changes  classed  as  igneons  are  the  accom- 
paniments of  the  progressing  consolidation  of  the  Earth's 
substance  and  accompanying  loss  of  its  contained  motion. 
Both  the  general  and  the  local  effects  may  be  briefly  exem. 
plified. 

Leaving  behind   the    period    when    the    more    volatile 

elements  now  existing   as  solids  were  kept  by  the  high 

temperature  in  a  gaseous  form,  we  may  begin  with  the  fkot 

that  until  the  Earth's  surface  hod  cooled  dovra  below  212^t 

IS 
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the  Tast  masa  of  water  at  present  covering  three-fifths  <rf  it, 
maat  have  existed  as  vaponr.  This  enormoDS  volume  of 
disintegrated  liquid  became  integrated  as  fast  as  tiie  dissi- 
pation of  the  Earth's  ooatained  motion  allowed;  leaving,  at 
length,  a  comparativetj  small  portion  nuintegrated,  which 
woald  be  far  smaller  bat  for  the  unceasing  absorption  of 
molecnlar  motion  from  the  San.  In  the  formation 

of  the  Earth's  cmst  we  have  a  similar  change  similarl; 
caused.  The  passage  from  a  thin  solid  film,  everywhere 
fissured  and  moveable  on  the  snbjacent  molten  matter,  to  a 
cmst  so  thick  and  strong  as  to  be  bat  now  and  then  very 
slightly  dislocated  by  disturbing  forces,  illnstrates  the  pro- 
cess. And  while,  in  this  superficial  solidification,  w<>  see 
under  one  form  how  concentration  accompanies  loss  of  cvu- 
tained  motion,  we  see  it  under  another  form  in  that 
diminution  of  the  Earth's  bulk  implied  by  superficial 
corrugation. 

Local  or  secondary  integrations  have  advanced  along 
with  this  general  integration.  A  molten  spheroid  merely 
skinned  over  with  solid  matter,  could  have  presented  nothing 
beyond  small  patches  of  land  and  water.  Differences  of 
elevation  great  enongh  to  form  islands  of  considerable  size, 
imply  a  crust  of  some  rigidity ;  and  only  as  the  crust  grew 
thick  could  the  land  be  united  into  continents  divided  by 
oceans.  So,  too,  with  the  more  striking  elevations.  The 
collapse  of  a  thin  crust  round  its  cooling  and  contracting 
contents,  woaM  throw  it  inte  low  ridges;  it  must  have 
acquired  a  relatively  great  depth  and  strength  before  ex- 
tensive mountain  systems  of  vast  elevation  became  pos- 
sible. In  sedimentary  changes,  also,  a  like  pro- 
gress is  inferable.  Denudation  acting  on  the  small  surfaces 
%iposed  during  early  stages,  would  produce  but  small  local 
deposits.  The  collection  of  detritus  into  strata  of  great 
extent,  and  the  union  of  such  strata  into  extensive 
"  systems,"  imply  wide  surfaces  of  land  and  water,  as  well 
u  subsidences  great,  in  both  area  and  depth;  whence  H 
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followB  that  integrations  of  tihis  order  mTist  have  grown 
more  pronounced  as  the  Earth's  crost  thickeaed. 

§  110.  Ah^ady  we  have  recognized  the  &ot  that 
organic  erolntion  is  primarily  the  formation  of  an  aggre- 
gate, hj  the  coatinned  incorporation  of  matter  previoosly 
spread  through  a  wider  space.  Merely  remindinjf  the 
reader  that  every  plant  grows  by  concentrating  in  itself 
elements  that  were  before  diffiiaed  as  gasea,  and  that  every 
animal  growa  by  re-concentrating  these  elements  previously 
dispersed  in  smronnding  plants  and  animals  j  it  will  be 
here  proper  to  complete  the  conception  by  pointing  ont  that 
the  early  history  of  a  plant  or  animal,  atill  more  clearly  than 
its  later  history,  shows  ns  this  fundamental  process.  For  the 
microBoopio  germ  of  each  organism  nndei^es,  for  a  long 
time,  no  other  change  than  that  implied  by  absorption  of 
natriment.  Cells  imbedded  in  the  stroma  of  as  ovariom, 
become  ova  by  httle  else  than  continued  growth  at  the 
expense  of  adjacent  materials.  And  when,  after  fertilization, 
a  more  active  evolntion  commences,  its  moat  conspicuous 
trait  is  the  drawing-in,  to  a  germinal  centre,  of  the  aubatance 
which  the  ovum  contains. 

Here,  however,  oar  attention  mnat  bo  directed  mainly  to 
the  secondary  integrations  which  habitoally  accompany  tho 
primary  integration.  We  have  to  observe  how,  along  vriLh 
the  formation  of  a  larger  mass  of  matter,  there  goes  on  a 
drawing  together  and  consolidation  of  the  matter  into 
ports,  as  well  as  an  increasingly-intimate  combination  of 
ports.  In  the  mammalian  embryo,  the  heart,  at 

first  a  long  pulsating  blood-vessel,  by  and  by  twists  upon  itself 
and  integrates.  The  bile-cella  constituting  the  nidimentary 
liver,  do  not  simply  become  different  from  the  wall  of  the 
intestine  in  which  they  at  first  lie;  but,  as  they  occnmulats. 
they  simnltaneonsly  diverge  from  it  and  consolidate  into  ai> 
organ.  The  anterior  segments  of  the  oerebro-apinal  azia, 
which  are  at  first  continuona  with  the  rest,  and  distingoibhed 
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only  by  tbeir  larger  sizo,  nndergo  a  gradual  anion;  and  ftt 
the  same  time  the  Tesaltin^  head  folds  into  a  mass  clearly 
marked  off  from  the  rest  of  the  vertebral  column.  The  like 
process,  variously  exemplified  in  other  organs,  is  meanwhile 
exhibited  by  the  body  as  a  whole  j  which  becomee  integrated 
somewhat  in  the  same  way  that  bji  outspread  handkerchief 
and  its  contents  become  integrated  when  its  edges  are  drawn 
in  and  fastened  to  make  a  bundle.  Analogous 

changes  go  on  long  after  birth,  and  continue  even  up  to 
old  age.  In  man,  that  solidification  of  the  bony  frame* 
work  which,  during  childhood,  is  seen  in  the  coales- 
cence of  portions  of  the  same  bone  ossified  &om  diffe- 
rent oentpes,  is  afterwards  seen  in  the  coalescence  of  bones 
that  were  originally  distinct.  The  appendages  of  the 
vertebrte  unite  with  the  vertebra!  centres  to  which  they  be- 
long— a  change  not  completed  until  towards  thirty.  At  the 
same  time  the  epiphyacB,  formed  sepEkrately  from  the  main 
bodies  of  tHoir  respective  bonea,  have  their  cartilaginous 
connexions  turned  into  osseona  onca — arc  fused  to  the  masses 
beneath  them.  The  component  vertebra  of  the  sacrum, 
which  remain  separate  till  about  the  sixteenth  year,  then 
begin  to  unite ;  and  in  ten  or  a  dozen  years  more  their  onion 
is  complete.  Still  later  occurs  the  coalescence  of  the  coccy- 
geal vertebrsB ;  and  there  are  some  other  bony  unions  which 
remain  unfinished  unless  advanced  age  is  reached.  To 
which  add  that  the  increase  of  density  and  toughness,  going 
on  throaghont  the  tissues  in  general  during  life,  is  the  for> 
mation  of  a  more  highly  integrated  snbBtance. 

The  species  of  change  thus  illustrated  under  several 
aspects  in  the  unfolding  human  body,  may  be  traced  in  all 
Animals.  That  mode  of  it  which  consists  in  the  union  of 
similar  parts  originally  separate,  has  been  described  by 
Milne-Edwards  and  others,  as  exhibited  in  Tarious  of  the 
Inverlebrata ;  though  it  does  not  seem  to  have  been  in- 
cluded by  them  as  an  essential  pecoliarity  in  the  process  of 
Organic  development.     We  shall,  however,  see  clearly  that 
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local  iategnttion  is  an  alUimpoitant  part  of  this  process, 
when  we  find  it  dispIaTed  not  only  in  the  sacceBsive  stages 
passed  throngh  by  every  embryo,  bnt  also  in  ascending  irom 
(he  lower  creatnares  to  the  higher.  As  manifested  in  either 
way,  it  goes  on  both  longitndinally  and  transrersely :  nnder 
which  different  forms  we  may,  indeed,  most  conveniently 
consider  it.  Of   longitudinal  integration,   the 

Bnb-kingdom  Annulosa  snppliee  abnndaut  examples.  Its 
lower  members,  such  aa  worms  and  myriapodB,  are  mostly 
characterized  by  the  great  number  of  segments  composing 
them ;  reaching  in  some  cases  to  several  hnndreds.  Bnt  in 
the  higher  divisions— crustaceans,  insects,  and  spiders — we 
find  this  nnmber  reduced  down  to  twenty-two,  thirteen,  or 
even  fewer ;  while,  accompanying  the  redaction,  there  is  a 
shortening  or  integration  of  the  whole  body,  reaching  its 
extreme  in  the  crab  and  the  spider.  The  significance  of 
these  contrasts,  as  bearing  on  the  general  doctrine  of 
Evolution,  will  be  seen  when  it  is  pointed  oat  that  (hey  are 
parallel  to  those  which  arise  during  the  development  of 
individual  annulose  animals.  In  the  lobster,  the  head  and 
thorax  form  one  compact  box,  made  by  the  onion  of  a  nnm- 
ber of  segments  which  in  the  embryo  were  separable.  Simi- 
larly, the  butterfly  shows  ns  segments  so  much  more  closely 
nnited  than  they  were  in  the  caterpillar,  as  to  be,  some  of 
them,  no  longer  distiugnishable  &om  one  another.  The 
Veriebrata  again,  thronghont  their  successively  higher  classes, 
fbmish  like  instances  of  longitudinal  onion.  In  most  fishes, 
and  in  reptiles  that  have  no  limbs,  none  of  the  vertebrta 
coalesce.  In  most  mammals  uLd  in  birds,  a  variable  nnm 
ber  of  vertebras  become  fused  together  to  form  the  sacmm ; 
and  in  the  higher  apes  and  in  man,  the  caudal  vertebrae 
also  lose  their  separate  individualities  in  a  single  m 
mecygie.  That  which  we  may  distingnisb  aa  trant' 

verge  integraUon,  is  well  illustrated  among  the  Annuloea  in 
the  development  of  Che  nervous  system.  Leaving  ont  those 
most  degraded  forms  which  do  not  present  distdnct  gangli% 
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tt  ia  to  be  observed  Uiat  tbe  lower  umolose  Bnimala,  in  com* 
mon  with  the  larvie  of  the  higher,  are  severally  dharacterised 
by  a  double  chain  of  ganglia  running  from  end  to  end  ol 
ihe  body^ ;  vhile  in  the  more  perfectly-formed  onnnlose 
animalSj  this  doable  chain  becomes  nnited  into  a  single 
uhsin.  Mr.  Newport  haa  described  the  course  of  this  con- 
centration as  exhibited  in  insects ;  and  by  Bathke  it  has  been 
traced  in  crustaceans.  Daring  the  early  stages  of  the 
Aataeus  jluviaiilia,  or  Common  cray-fiah,  there  is  a  pair  of 
separato  ganglia  to  each  ring.  Of  the  foarteea  pairs  be- 
longiug  to  the  head  and  thorax,  the  three  pairs  in  advance 
of  the  month  consolidate  into  one  mass  to  form  the  brain,  or 
cephalic  ganglion.  Meanwhile,  out  of  the  remainder,  the 
first  six  pairs  severally  unite  in  the  median  line,  while  the 
rest  remain  more  or  less  separate.  Of  these  fiix  double 
gruiglia  thus  formed^  the  anterior  four  coalesce  into  oue 
massjtheremainingtwo  coalesce  into  another  mass;  and  then 
these  two  masses  coalesce  into  one.  Here  we  see  longitndi- 
nal  and  transverse  integration  going  on  simultaneously;  and 
in  the  highest  cmstaceans  tiiey  are  both  carried  still  fur- 
ther. The  Vertehrata  clearly  exhibit  transverse  integration 
in  the  development  of  the  generative  system.  The  lowest 
thammals— 41ie  Mbnatrem^a—in  common  with  birds,  to  whidi 
they  are  in  many  respects  allied,  have  oviducts  whidi  to- 
wards their  lower  extremities  are  dilated  into  cavities,  sever- 
ally performing  in  an  imperfect  waytbe  AmctioQ  of  a  ntcnis. 
"  la  the  Mareupialia  there  is  a  closer  approximation  of  the 
two  lateral  sete  of  organs  on  the  median  line ;  ibr  tho  ovi- 
ducts converge  towards  one  another  and  meet  (without 
coalescing)  on  the  median  line ;  so  that  their  nterine  dilata- 
tions ape  in  contact  with  each  other,  fonning  a  true  '  double 
uterus/  ...  As  we  ascead  the  series  of  '  placent«d '  mam- 
mals, we  find  the  lateral  coalescence  becoming  more  and 
toon  complete.  ,  ,  .  Li  many  of  tbe  Bodeittia  the  ntenu 
■till  remains  completely  divided  into  two  lateral  ludvesi 
whilst  in  others  these  coalesce  at  their  lower  portions,  form* 
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lug  a  rudiment  of  tha  tma  *  body '  of  the  Qtema  m  the 
hamui  subject.  This  part  increases  at  the  expense  of  the 
lateral '  comoa '  in  (he  higher  herbivora  and  c^nivora;  bat 
even  la  the  lower  qoadromana  the  atenu  is  somewhat  cleft 
at  its  summit."* 

Under  the  head  of  organic  integrations,  there  remain  to 
be  noted  some  which  do  not  occur  within  the  limits  of  one 
organism,  and  which  only  in  an  indirect  way  involve  con* 
contrstion  of  matter  and  dissipation  of  motion.  These  aro 
the  integ^tdons  by  whicb  orgauiams  are  made  dependent  oa 
one  another.  We  may  set  down  two  kinds  of  them — those 
which  occur  within  the  eame  species,  and  those  which  ocour 
among  difierent  species.  Here  or  less  of  the  gre- 

garious tendency  is  general  in  animals;  and  when  it  is 
marked,  tliere  is,  in  addition  to  simple  aggregation,  a  certain 
degree  of  combinatioQ.  Creatures  that  hunt  in  packs,  or 
that  have  sentinels,  or  that  are  governed  by  leaders,  form 
bodies  partially  united  by  co<operation.  Among  polygamous 
mammals  and  birds  this  mutual  dependence  is  closer ;  and 
the  social  insects  show  us  assemblages  of  individuals  of  a 
still  more  consolidated  diaracter:  some  of  them  having 
carried  the  consolidation  so  &r  that  the  individuals  cannot 
exist  if  separated.  How  orguusms  in  general  aro 

mntoally  dependent,  and  in  that  sense  int^rated,  we  shall 
•ee  on  remembering — first,  that  while  aU  animals  live 
directly  or  indirectly  on  plants,  plants  live  on  the  carbonic 
acid  excreted  by  ftnimfJti ;  seoond,  that  among  animals  the 
flesh>6ateis  cannot  exist  without  &ia  plant-eaters;  third, 
that  a  large  proportion  of  plants  can  continoe  their  respeo- 
tive  races  only  by  the  help  of  insects,  and  that  in  many 
cases  particular  plants  need  particular  insects.  Without 
detailing  the  more  ctnnplex  connexions,  whicb  Mr.  Darwin 
has  BO  beautifully  illustrated,  it  will  suffice  to  say  that  the 
Eltott  and  Fauna  in  each  habitat,  constitute  an  aggregate 
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BO  &jr  iotegrsted  that  many  of  its  Bpecies  die  out  if  placed 
Rmid  the  plants  and  am'TnalB  of  another  habitat.  And  it 
is  to  be  remarked  that  this  integration,  too,  increasea  m 
organic  evolution  progresses. 

}  111.  The  phenomena  set  down  in  the  foregoing  para- 
graph are  introductory  to  others  of  a  higher  order,  with 
which  they  ought,  perhaps,  in  strictness,  to  be  grouped— 
phenomena  which,  for  want  of  a  better  word,  we  may  term 
enper-organic.  Inorganic  bodies  present  ns  with  certain 
tacts.  Certain  other  facts,  mostly  of  a  more  involved  kind, 
are  presented  by  organic  bodies.  There  remain  yet  further 
facts,  not  presented  by  any  organic  body  taken  singly ;  but 
which  result  from  the  actions  of  aggregated  organic  bodi^ 
on  one  another  and  on  inorganic  bodies.  Though  pheno- 
mena of  this  order  are,  as  we  see,  foreshadowed  among  in- 
ferior organisms,  they  become  so  extremely  conspicuous  in 
mankind  as  soci^y  united,  that  practically  we  may  consider 


In  the  social  organism  integratire  changes  are  clearly  and 
abundantly  exemplified.  Uncivilized  societies  display  them 
when  wandering  families,  such  as  we  see  among  Bnshmen* 
join  into  tribes  of  considerable  numbers.  A  further  pro- 
gress of  like  natnre  is  everywhere  manifested  in  the  sobja- 
gation  of  weaker  tribes  by  stronger  ones ;  and  in  the  sab- 
ordination  of  their  respective  chiefs  to  the  conquering  chief. 
The  combinations  thus  resulting,  which^  among  aboriginal 
races,  are  being  continually  formed  and  continually  broken 
up,  become,  among  superior  races,  relatively  permanent.  If 
we  trace  the  stages  through  which  our  own  society,  or  any 
adjacent  one,  has  passed,  we  see  this  unification  from  time 
to  time  repeated  on  a  larger  scale  and  gaining  in  stability. 
The  aggregation  of  juniors  and  the  children  of  juniors  under 
elders  and  the  children  of  elders ;  the  consequent  establish* 
ment  of  groups  of  vassals  bound  to  Uieir  respective  nobles } 
the  subsequent  subordination  of  groups  of  inferior  noUefl 
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to  dnkes  or  earls;  and  the  etOl  later  growth  of  the  kingly 
power  over  dokea  and  earls ;  are  so  many  inatances  of  in 
a«a8tng'  consolidation.  This  process  throngh  which  petty 
tenures  are  aggregated  in  fends,  fends  into  provinces,  pro- 
vinces into  kingdoms,  and  finally  contignons  kingdoms  into 
a  single  one,  slowly  completes  itself  by  destroying  the  ori- 
ginid  lines  of  demarcation.  And  it  may  be  fur^r  remarked 
of  the  European  nations  as  a  whole,  that  in  the  tendency  to 
form  alliances  more  or  less  lasting,  in  the  restraining  inflo- 
ences  exercised  by  the  several  govemments  over  one  another, 
in  the  system,  now  becoming  customary,  of  settling  inter- 
national disputes  by  congresses,  as  well  as  in  the  breaking 
down  of  commercial  barriers  and  the  increasing  facilities  of 
communication,  we  may  trace  Uie  beginnings  of  a  European 
federation — a  still  larger  integration  than  any  now  esta- 
blished. 

Bat  it  is  not  only  in  these  external  nnions  of  groups  with 
groups,  and  of  the  compound  groups  with  one  another,  that 
the  general  law  is  exemplified.  It  is  exemplified  also  in 
anions  that  take  place  internally,  as  the  groups  become 
more  highly  organized.  There  are  two  orders  of  these, 
which  may  be  broadly  diatinguiahed  as  regulative  and 
operative.  A  civilized  society  is  made  unlike  a 

barbarous  one  by  the  establishment  of  regulative  classes- 
governmental,  administrative,  military,  ecclesiastical,  legal, 
&e,,  which,  while  they  have  their  several  special  bonds  of 
onion,  constituting  them  snb-claases,  are  also  held  togetlier 
as  a  general  class  by  a  certain  community  of  privileges, 
of  blood,  of  education,  of  intercourse.  In  some  societies, 
fuUy  developed  after  their  particular  type^  this  con* 
Bolidatiou  into  castes,  and  tiua  union  amo3g  the  upper 
castes  by  separation  &om  the  lower,  eventually  grow 
very  decided;  to  be  afterwards  rendered  less  decided, 
only  in  cases  of  social  metamorphosis  caused  by  the  in> 
Mistrial  regime.  The  integrations  that  accompany 

Ae  operative  or  industrial  orgtmization,   later  in  origin* 
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we  aot  merely  of  tlus  indirect  Und,  bnt  they  are  also  direel 
—the;  show  as  pLysicnl  approach.  We  have  integratioiis 
consequent  on  the  simple  growth  of  adjacent  paste  perform- 
ing like  fnnctions ;  as,  for  instance,  the  junction  of  Man* 
cheater  with  its  calico-weaTing  suburbs.  We  have  othei 
integrations  that  arise  whenj  oat  of  several  places  prodncing 
a  particular  commodity,  one  monopolizing  more  and  more  of 
the  business,  draws  to  it  masters  and  workers,  fuid  leaves 
the  other  places  to  dwindle ;  as  witness  the  growth  of  the 
Yorkshire  cloth-diafcriotB  at  the  expense  of  those  in  the  West 
of  England ;  or  the  absorption  by  Staffordshire  of  the  pot- 
tery-mano&cture,  and  the  consequent  decay  of  the  ek£a- 
blishmenta  that  once  flooriahed  at  Derby  and  elsewhere. 
We  have  those  more  special  integrations  that  arise  within 
the  same  city ;  whence  result  the  concentration  of  publishers 
iu  Paternoster  Bow,  of  corn-merchants  about  Mark  Lane,  of 
civil  engineers  in  Great  George  Street,  of  bankers  in  the  centre 
of  the  city.  Industrial  combinations  that  consist,  not  in  the 
approximation  or  fusion  of  parts,  but  in  the  establiahment 
of  common  centres  of  connexion,  are  exhibited  in  the  Bank 
clearing-house  and  the  Railway  clearing-hooBe.  While  of 
yet  another  species  are  those  unions  which  bring  into  rela- 
tion, the  more  or  less  dispersed  citizens  who  are  oocnpied  in 
like  ways ;  as  traders  are  brought  by  the  Exchange,  and  as 
are  professional  men  by  institutes  like  those  of  Civil  Engi. 
neers,  Architects,  &o. 

At  first  sight  these  seem  to  be  the  last  of  our  instances. 
Having  followed  up  the  general  law  to  social  aggregates, 
there  apparently  remain  no  other  aggregates  to  which  it  can 
npply.  This  however  is  not  true.  Among  what  we  have 
above  distinguished  as  super-organic  phenomena,  we  shall 
find  sundry  groups  of  very  remarkable  and  interesting 
illustrations.  Though  evolution  of  the  vwrious  products  of 
human  activities  cannot  be  said  directly  to  exemplify  the 
integration  of  matter  and  dissipation  of  motion,  yet  they 
exemplify  it  indirectly.    For  the  progress  of  Lai^o^^,  of 
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Science,  and  of  the  Arts,  iadoBtrial  and  eeatlietio,  is  an  ob- 
jaotiTe  register  of  eabjectiTe  clLanges.  Alterations  of  strac- 
tore  in  homan  beings,  and  concomitant  alterations  of  stmc- 
tnre  in  aggregates  of  human  beings,  jointljr  prodnce  corre- 
spending  alterations  of  Btmctnre  in  all  those  things  which 
homanity  creates.  As  in  the  changed  impress  on  the  wax, 
wn  read  a  change  in  the  seal ;  so  in  the  integrations  of  ad- 
vancing Langu^e,  Science,  and  Art,  we  see  reflected  cer- 
tain integrations  of  advancing  human  stroctore,  individual 
and  social.    A  section  most  be  devoted  to  each  group. 

{  112.  Among  nncivilizod  races,  the  many-syllabled  nuDes 
used  for  not  nncommon  objects,  as  well  as  the  descriptive 
character  of  proper  names,  show  na  that  the  words  nsed 
fbr  the  lsss*&miliar  things  are  formed  by  compounding 
the  words  nsed  for  the  more-fnmiliar  things.  This  process 
of  composition  is  sometimes  found  in  its  incipient  stage — a 
stage  in  which  the  component  words  are  temporarily  nnit«d 
to  signify  some  nn-named  object,  and,  from  lack  of  frequent 
nse,  do  not  permanently  cohere.  Bnt  in  the  majority  of 
inferior  lango^es,  the  process  of  "  agglntination,"  as  it 
is  called,  has  gone  &r  enough  to  prodnce  considerablo 
stability  in  the  compound  words :  there  is  a  manifest  inte- 
gration. How  smtdl  is  the  degree  of  this  integration,  how- 
ever, when  compared  with  that  reached  in  well-developed 
languages,  is  shown  both  by  the  great  length  of  the  compound 
words  nsed  &r  things  and  acts  of  constant  occurrence,  and 
by  the  separableness  of  their  elements.  Certain  North- 
American  tongnes  illustrate  this  very  well.  In  a  Ricaree 
vocabulary  extending  to  fifty  names  of  common  objects, 
which  in  English  are  nearly  all  expressed  by  single  syllables, 
there  is  not  one  monosyllable  word ;  and  in  the  nearly -allied 
vocabulary  of  the  Pawnees,  the  names  for  these  same  oom- 
mon  objects  are  monosyllabic  in  but  two  instances.  Things 
BO  fiuniliar  to  these  hunting  tribes  as  dog  and  bow,  are,  in 
the  Pawnee  language,  cuhakish  and  teeragith ;  the  hand  and 
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the  eyea  arc  respectiroly  ikeheeree  and  heereekoo ;  for  flay  flM 
term  is  tha&oorooeeshairet,  and  for  devil  it  is  Ua^ehthkakoo- 
raiwdh ;  while  the  Qumerals  are  composed  of  from  two  ayl* 
lablee  up  to  fire,  and  in  Bicaree  ap  to  seveii.  That 

the  great  length  of  these  familiar  words  implies  a  low  degree 
of  development,  and  that  in  the  formation  of  higher  Ian* 
guages  out  of  lower  there  is  a  progressive  integration,  which 
rcdaces  the  polysyllables  to  dissyllables  and  monosyllables, 
is  an  inference  confirmed  by  the  history  df  onr  own  langaage. 
Anglo-Saxon  ateorra  has  been  in  course  of  time  consolidated 
into  English  star,  mona  into  moon,  and  nama  into  name. 
The  transition  throngh  the  intormodiato  semi-Sazon  is  clearly 
traceable.  Sunu  became  in  semi- Saxon  «un«,  and  in  Eng- 
lish 8on :  the  final  e  of  sune  being  an  evanescent  form  of  the 
original  u.  The  change  from  the  Anglo-Saxon  ploral,  formed 
by  the  distinct  syllable  as,to  our  ploralfonned  by  the  appended 
consonant  >,  shows  ns  the  same  thing :  smithaa  in  becom- 
ing smitht,  and  eadat  in  beootning  endg,  illustrate  pro- 
gressive coalescence.  So,  too,  does  the  disappearance  of  the 
terminal  on  in  the  infinitive  mood  of  verbs ;  as  shown  in  the 
transition  from  the  Anglo-Saxon  cuman  to  the  semi-Saxon 
eumme,  and  to  die  English  come.  Moreover  the  process  baa 
been  slowly  going  on,  even  since  what  we  distingnish  as  Eng> 
liah  was  formed.  In  Elizabeth's  time,  verbs  were  still  very 
frequently  plnralized  by  the  addition  of  en — we  tell  was  we 
teUen;  and  in  some  raral  districts  this  form  of  speech  may 
even  now  be  heard.  In  like  manner  the  terminal  ed  of  the 
post  tense,  has  united  with  the  word  it  modifies.  Bum-ed 
has  in  pronunciation  become  burnt;  and  even  in  writing  the 
terminal  t  has  in  some  cases  taken  the  place  of  the  ed.  Only 
where  antique  forms  in  general  are  adhered  to,  as  in  the 
church-service,  is  the  ^stinctness  of  this  inflection  still 
maintained.  Further,  we  see  that  the  compound  vowels  have 
been  in  many  cases  fosed  into  single  vowels.  That  in  bread 
the  e  and  a  wore  originally  both  sounded,  is  proved  by  tlte 
fact  that  they  are  still  so  sounded  in  parts  where  old  habita 
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linger.  We,  ho^rever,  have  eontinicted  the  prontmci&lioD 
into  bred;  and  we  have  made  like  changes  in  nuuDf  o^ee 
common  words.  Lastly,  let  it  be  noted  that  where  the  &e- 
([uency  of  repetition  is  greatest,  the  process  is  carried 
furthest;  as  instance  the  contraction  of  lord  (originally 
laford)  into  lad  in  the  months  of  Barristers;  and,  still  bettor, 
the  coalescence  of  Qod  be  with  you  into  Good  bye. 

Besides  exhibiting  in  this  way  the  integrative  process, 
Language  eqoally  exhibits  it  throoghoat  all  grammatical 
development.  The  lowest  kinds  of  human  speech,  having 
merely  nouns  and  verbs  withoat  inflections  to  them,  mani- 
festly permit  no  such  close  union  of  the  elements  of  a  pro- 
position as  results  when  the  relations  are  marked  either  l^ 
inflections  or  by  connective  words.  Such  speech  is  neces- 
sarily what  WQ  significantly  call  "incoherent."  To  a  con- 
siderable extent,  incoherence  is  seen  ia  the  Chinese  hmguage. 
"  If,  instead  of  saying  J  i^o  to  London,  Jigs  come  from  Turlcey, 
the  sun  thines  through  the  a/Cr,  we  said,  I  go  end  London, 
figs  eothe  origin  Turkey,  the  «m  shines  passage  air,  we  should 
disconree  after  the  manner  of  the  Chinese,"  From  this 
"  aptotic"  form,  there  is  clear  evidence  of  a  transition,  by 
coalescence,  to  a  form  in  which  the  connexions  of  words  are 
expressed  by  the  addition  to  themof  certain  inflectional  words. 
"In  Languages  like  the  Chinese,"  remarks  Dr.  Latham,  "the 
separate  words  most  in  use  to  express  relation  may  become 
adjuncts  or  annoxea."  To  this  he  adds  the  &ct  that  "  the 
numerous  inflexional  languages  fall  into  two  classes.  Li  (me, 
the  inflexions  have  no  appeu^ince  of  having  been  separate 
words.  In  the  other,  their  origin  as  separate  words  is  de- 
monstrable." From  which  the  inference  drawn  is,  that  the 
*'  aptotic  "  languages,  by  the  more  and  more  constant  nse 
of  adjuncts,  gave  rise  to  the  "agglutinate"  languages,  or 
those  in  which  the  original  separateness  of  the  inflexional 
parts  can  be  traced ;  and  that  out  of  these,  by  farther  use, 
•rose  the  "amalgantato"  languages,  or  those  in  which  the 
briginol  separateness  of  the  inflexional  parte  can  uo  louger 
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be  tnoed.  Stroi^ly  corroboTOtiTe  of  tliifl  inference 

is  the  unqiiestioiuible  fact,  that  bj  such  b  process  there  have 
grown  out  of  the  amalgam&te  languages,  the  "anaptotic*' 
Iftngnf^es ;  of  which  our  own  is  the  most  perfect  example 
— languages  in  which,  by  fru-ther  consolidation,  inflezionB 
have  almost  disappeared,  while,  to  express  the  verbal  rcla* 
tions,  certain  new  kinds  of  words  have  been  developed. 
When  we  see  the  Anglo-Saxon  inflexions  gradually  lost  by 
contraction  during  the  development  of  English,  and,  though 
to  a  less  degree,  the  Latin  inflexions  dwindling  away  during 
the  development  of  French,  we  cannot  deny  that  grammati- 
cal stmctnxe  is  modiiied  by  integration;  and  seeing  how 
clearly  the  earlier  stages  of  grammatical  structure  are  ex- 
plained by  it,  we  can  scarcely  doubt  that  it  has  been  going 
on  from  the  first. 

In  proportion  to  the  degree  of  this  integration,  is  the 
extent  to  which  integration  of  another  order  is  carried. 
Aptotic  languages  are,  as  already  pointed  out,  necessarily 
incoherent — ^the  elements  of  a  proposition  cannot  be  com- 
pletely tied  into  a  whole.  But  as  fast  as  coalescence  pro- 
duces inflected  words,  it  becomes  possible  to  unite  them 
into  sentences  of  which  the  parts  are  so  mutually  dependent 
that  no  considerable  change  can  be  made  without  destroying 
the  meaning.  Yet  a  furthor  stage  in  this  process  may  be 
noted.  After  the  development  of  those  grammatical  forms 
which  make  definite  statements  possible,  we  do  not  at  first 
find  them  used  to  express  anything  beyond  statements  of  a 
simple  kind.  A  single  subject  with  a  single  predicate,  ac- 
companied by  but  few  qualifying  terms,  are  usually  all.  If 
we  compare,  for  instance,  the  Hebrew  scriptures  with  writ- 
ings  of  modem  times,  a  marked  difference  of  abrogation 
among  the  groups  of  words,  is  visible.  In  the  number  of 
subordinate  propositions  which  accompany  the  principal 
one;  in  theyarions  complements  to  subjects  and  predicatesi 
and  in  the  numerous  qualifying  clauses — all  of  them  ouited 
into  one  romplex  whole — many  sentences  in  modem  com* 
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positions  exhibit  a  degree  of  integration  not  to  be  fonnd  in 
ancient  ones. 

f  113,  The  history  of  Science  presenta  finsta  of  the  sams 
meaning  at  every  step.  Indeed  ihe  integration  of  groups 
of  like  entities  and  like  relations,  may  be  said  to  constitnt« 
the  most  conspicoona  part  of  scientific  progress.  A  glance 
at  the  classificatory  Eciences,  shows  ns  that  the  confused 
incoherent  aggregations  which  the  vulgar  make  of  natural 
objects,  are  gradually  rendered  complete  and  compact,  and 
boimd  up  into  groups  within  groups.  While,  instead  of 
considering  all  marine  creatures  as  iish,  shell-fish,  and  jelly- 
fish. Zoology  establishes  divisions  and  sub-divisions  under 
tho  heads  Vertebrata,  Annulosa,  Molluaca,  &c. ;  and  while, 
in  place  of  the  wide  and  vague  assembl^^e  popularly  de> 
scribed  aa  "  creeping  things,"  it  makes  the  specific  classes 
Annelida,  Myriopoda,  Inaecia,  Araehnida;  it  simultoneonsly 
gives  to  these  an  increasing  consolidation.  The  several 
orders  and  genera  of  which  each  consists,  are  arranged  ac- 
cording to  their  affinities  and  tied  together  under  conunon 
definitions ;  at  tho  same  time  that,  by  extended  observation 
and  rigorous  criticism,  the  previously  unknown  and  nn- 
determined  forms  are  integrated  with  their  respective  con- 
geners. Nor  is  the  process  less  clearly  manifested 
in  those  sciences  which  have  for  their  subject-matter,  not 
classified  objects  but  classified  relations.  Under  one  of  it* 
chief  aspects,  scientific  advance  is  the  advance  of  generaliza- 
tion ;  and  generalizing  is  uniting  into  groups  all  like  oo- 
existencies  and  sequences  among  phenomena.  Tho  colliga- 
tion of  many  concrete  relations  into  a  generalization  of 
the  lowest  order,  exemplifies  this  principle  in  its  simplest 
form ;  and  it  is  again  exemplified  in  a  more  complex  form 
by  the  colligation  of  these  lowest  generalizations  into  higher 
ones,  and  these  into  still  higher  ones.  Year  by  year  are 
retabllshed  certain  connexions  among  orders  of  phenomena 
that  appear  nnalliod ;  and  these  connexions,  multiplying  and 
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Btrengtlieiungj  gractaaBy  brin^  the  soemiDgly  umtllied 
orders  nncter  a  common  bond.  Wbon,  for  example, 
Humboldt  quotes  the  saying  of  the  Swisa — "it  is  going  to 
rain  becanse  we  hear  the  mormnr  of  the  toironta  nearer,"— 
when  he  remarks  the  relation  between  this  and  an  observa- 
tion of  his  own,  that  the  cataracts  of  the  Orinoco  are  heard 
at  a  greater  distance  by  night  than  by  day — ^when  he  notes 
the  essential  parallelism  existing  between  these  lacta  and 
the  fact  that  the  nnoanaJ  visibility  of  remote  objects 
is  also  an  indication  of  coming  rain — and  when  ho 
points  ont  that  the  common  cause  of  these  variations  is  the 
smaller  hindrance  offered  to  the  passage  of  both  light  and 
sound,  by  media  which  are  comparatively  homogeneousi 
either  in  temperatnre  or  bygrometric  state;  he  helps  in 
bringing  nnder  one  generalization  the  phenomena  of  light 
and  those  of  sound.  Experiment  having  shown  that  these 
conform  to  like  laws  of  reflection  and  refraction,  the  conclu- 
sion that  they  are  both  produced  by  ondnlations  gams  pro- 
bability: there  is  an  incipient  integration  of  two  great  orders 
of  phenomena,  between  which  no  connexion  was  suspected  in 
times  past.  A  still  more  decided  integration  has  been  of  late 
taking  place  between  the  once  independent  sub-sciences  of 
Electricity,  Magnetism,  and  Light. 

The  process  will  manifestly  be  carried  much  farther.  Such 
propositions  as  those  set  forth  in  preceding  chapters,  on 
"The  Persistence  of  Force,"  "The  Transformation  and 
Equivalence  of  Forces,"  "  The  Direction  of  Motion,"  and 
"  The  Bhythm  of  Motion,"  unite  within  single  bonds  phe- 
nomena belonging  to  all  orders  of  existences.  And  if  there 
is  such  a  thing  as  that  which  we  here  underaband  by 
Philosophy,  Uiere  must  eventually  be  reached  a  universal 
integration. 

4  114.  ITor  do  the  industrial  and  ffisthetio  Arts  Ml  to 
ropply  us  with  equally  conclusive  evidence.  The  progress 
from  rude,  snail,  and  simple  tools,  to  perfect,  complex,  and 
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ttu^  msclimes,  is  a  progross  in  integratioo.  Among  what 
u%  classed  aa  tho  mechanical  powers,  the  advance  &om  the 
Icrer  -to  the  wheel-and-azle  is  an  advance  from  a  simple 
agent  to  an  agent  made  np  of  sereral  simple  ones.  On  com- 
paring the  wheel-and-axle,  or  any  of  the  machines  used  in 
early  times  with  those  nsed  now,  we  see  that  in  each  of  onr 
machines  several  of  the  primitive  machines  are  anited  into 
one,  A  modem  apparatus  for  spinning  or  weaving,  for 
making  stocldDgs  or  lace,  contains  not  simply  a  lever,  an  in* 
clined  plane,  a  screw,  a  wheel-and-axlc,  joined  together ;  but 
several  of  each  integrated  into  one  whole.  Again,  in  early 
ages,  when  horse-power  and  man-power  were  alone  em> 
ployed,  the  motive  agent  was  not  bound  ap  with  the  tool 
moved ;  bat  the  two  have  now  become  in  many  cases  fused 
together.  The  fire-box  and  boiler  of  a  locomotive  are  com- 
bined with  the  machinery  which  the  steam  works.  A  still 
more  extensive  integration  is  exhibited  in  every  factory. 
Here  we  find  a  large  nomber  of  complicated  machines, 
all  connected  by  driving  shafts  with  the  same  steam-engine 
— all  anited  with  it  into  one  vast  apparatus. 

Contrast  the  mural  decorations  of  the  Egyptians  and 
Assyrians  with  modem  historical  paintings,  and  there 
becomes  manifest  a  great  advance  in  unity  of  composition-^ 
in  the  subordination  of  the  parts  to  the  whole.  One  of 
these  ancient  frescoes  is,  in  truth,  made  up  of  a  number  of 
pictnres  that  have  little  mutual  dependence.  The  several 
figures  of  which  each  group  consists,  show  very  imperfectly 
by  their  attitndes,  and  not  at  all  by  their  expressions,  the 
relations  in  which  they  stand  to  each  other:  the  respective 
groups  might  be  separated  with  but  little  loss  of  meaning ; 
and  the  centre  of  chief  interest,  which  should  link  all  parts 
together,  ia  often  inconspicuous.  The  same  trait  may  be 
Doted  in  the  tapestries  of  medieval  days.  Bepresenting 
perhaps  a  hunting  scene,  one  of  these  contains  men,  horses, 
dogs,  beasts,  birds,  trees,  and  flowers,  miscellaneously  dis< 
persed:   the  living  objects  beinjf  variously  occupied,  and 
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mostly  with  no  apparent  conacionsnesa  of  each  other's  proxi- 
mity. Bat  in  the  paintings  since  produced,  &alty  as  man; 
of  them  are  in  this  respect,  there  is  always  a  more  or  less 
distinct  co-ordination  of  parts — an  arrangement  of  atti- 
tudes, expressions,  lights,  and  colonrs,  such  as  to  combine 
the  picture  into  an  organic  whole;  and  the  snccess  with 
wbicb  onity  of  effect  is  educed  from  variety  of  components, 
is  a  chief  test  of  merit. 

In  music,  progressive  integration  is  displayed  in  stUl 
more  numerous  ways.  The  simple  cadence  embracing  but 
a  few  notes,  which  in  the  chants  of  savages  is  monotonously 
repeated,  becomes,  among  civilized  races,  a  long  series  of 
different  mnsical  phrases  combined  into  one  whole ;  and  so 
complete  is  the  integration,  that  the  melody  cannot  be 
broken  off  in  the  middle,  nor  shorn  of  its  final  note,  without 
giving  ns  a  painful  sense  of  incompleteness.  When  to  the 
air,  a  bass,  a  tenor,  and  an  alto  are  added ;  and  when  to  the 
harmony  of  different  voice-parts  there  is  added  an  accom- 
paniment; we  see  exemplified  integrations  of  another  order, 
vbich  grow  gradually  more  elaborate.  And  the  process  is 
carried  a  stage  higher  when  these  complex  solos,  concerted 
pieces,  choruses,  and  orchestral  effects,  are  combined  into 
the  vast  ensemble  of  a  musical  drama ;  of  which,  be  it  re- 
membered, the  artistic  perfection  largely  consists  in  the 
Bubordination  of  Uie  particular  effects  to  the  total  effect. 

Once  more  the  Arts  of  Hterary  delineation,  narrative  and 
dramatic,  iumish  ns  with  parallel  illnstrationa.  The  tales 
of  primitive  times,  like  those  with  which  the  story-tellers  of 
the  East  still  daily  amuae  their  listeners,  are  made  np  of 
fluccessive  occurrences  that  are  not  only  in  themselves  nn- 
naturalj  but  have  no  natural  connexion:  they  are  but  bo 
many  separate  adventures  put  together  without  necessary 
sequence.  But  in  a  good  modem  work  of  imagination,  the 
events  are  the  proper  products  of  the  characters  working 
under  given  conditions ;  and  cannot  at  will  be  changed  in 
their  order  or  kind,  without  injuring  or  destroying  tbu 
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genenl  effect.  Further,  the  charaotera  t^iemselves,  which 
in  early  fictions  play  their  respeotive  parts  without  show* 
ing  how  their  minda  are  modified  by  one  another  or  by 
the  eventsj  wm  now  presented  to  ns  as  held  together  by 
complex  moral  relations,  and  as  acting  aad  re-acting  upon 
one  another's  nature  a. 

§  115.  Evolntion  then,  nnder  its  primary  aspect,  is  a 
change  from  a  less  coherent  form  to  a  more  coherent 
form,  consequent  on  the  dissipation  of  motion  and  integra- 
tion of  matter.  This  is  the  nniveraal  process  throngh  which 
sensible  existences,  individually  and  as  a  whole,  pass  during 
the  ascending  halves  of  their  histories.  This  proves  to  be 
a  character  displayed  equally  in  those  earliest  changes  which 
the  UniTerse  at  large  is  supposed  to  have  undergone,  and  in 
those  latest  changes  which  we  trace  in  society  and  the  pro- 
ducts of  social  life.  And  thronghont,  the  unification  pro- 
ceeds in  several  ways  simultaneously. 

Alike  during  the  evolution  of  the  Solar  System,  of  a 
planet,  of  an  organism,  of  a  nation,  there  is  progressive 
aggregation  of  the  entire  mass.  This  may  be  shown  by  the 
increasing  density  of  the  matter  already  contained  in  it ;  or 
by  the  drawing  into  it  of  matter  that  was  before  separate ; 
OT  by  both.  But  in  uty  case  it  implies  a  loss  of  relative  mo- 
tion. At  the  same  time,  the  parts  into  which  die  mass 
has  divided,  severally  consolidate  in  like  manner.  We  see 
this  in  that  formation  of  planets  aad  satellites  which  has 
gone  on  along  with  the  concentration  of  the  nebula  out  of 
which  the  Solar  System  originated ;  we  see  it  in  the  growth 
of  separate  oi^ns  that  advances,  pari  passu,  with  the 
growth  of  each  organism ;  we  see  it  in  that  rise  of 
special  industrial  centres  and  special  masses  of  popu- 
lation, which  is  associated  with  the  rise  of  each  society. 
Always  more  or  less  of  local  integration  accompanifs 
the  general  integration.  And  then,  beyond  thfl 
increased  closeness  of  jnxta-positioa   among  tiie   compo* 
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Dents  of  the  whole,  and  ftmong  the  componeots  of  each  part, 
there  ia  increased  cloaeaess  of  combination  amon^f  the 
ports,  producing  mntual  dependence  of  them.  Dimly  fore* 
shadowed  aa  thia  matnal  dependence  is  in  inorganic  exiat- 
encea,  both  celestial  and  terreatrial,  it  becomes  distinct  in 
organio  and  enper-or^^anic  existences.  From  the  lowest 
liring  forms  npwards,  the  degree  of  development  is  marked 
by  the  degree  in  which  the  several  parts  constitnt«  a  co- 
operative assemblage.  The  advance  from  those  creatures 
which  live  on  in  each  p&rt  when  cnt  to  pieces,  up  to  those 
creaturea  which  cannot  lose  any  considerable  part  without 
death,  nor  any  inconsiderable  part  without  great  constitu- 
tional disturbance,  is  an  advance  to  creatures  which,  white 
more  integrated  in  respect  to  their  solidification,  are  also 
more  integrated  as  consisting  of  organs  that  live  for  and  by 
each  other.  The  like  contrast  between  undeveloped  and  de- 
veloped societies,  need  not  be  shown  in  detail :  the  ever-in< 
creasing  co-ordination  of  parts,  ia  conspicuous  to  all.  And 
it  must  suffice  jnat  to  indicate  that  the  same  thing  holds  true 
of  social  prodncta  :  as,  for  instance,  of  Science ;  which  has 
become  highly  integrated  not  only  in  the  sense  that  each 
division  is  made  up  of  mutually-dependent  propositions,  but 
in  the  sense  that  the  several  divisions  are  mutually  de- 
pendent—cannot cany  on  their  respective  inveBtigatioai 
withoni  aid  frcon  one  another. 
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f  116.  Changes  great  in  their  amoniitB  and  vaiiom  n 
theii'  kinds,  which  accompany  thoee  dealt  with  in  the  last 
chapter,  have  thna  &r  been  wholly  ignored — or,  if  tacitly 
recognized,  have  not  been  avowedly  recognized.  Integration 
of  each  whole  has  been  deecnbed  as  taking  place  simnl- 
taaeonsly  with  integration  of  each  of  the  parts  into  which  the 
whole  divides  itself.  Bat  how  oomea  each  whole  to  divide  itself 
into  parts  f  This  is  a  transformation  more  remukable  thivn 
the  passage  of  the  whole  from  en  incoherent  to  a  coherent 
Btete;  and  a  formula  which  says  nothing  abont  it  omits  more 
than  half  the  phenomena  to  be  formolated. 

This  larger  half  of  the  phenomena  we  have  now  to  treat. 
In  this  chapter  we  are  concerned  with  those  secondary  re- 
distributions of  matter  and  motion  that  go  on  along  with 
the  primary  re-distribution.  We  saw  that  while  in  very 
incoherent  ^gregates,  secondary  re-distributiona  produce 
bat  evanescent  results,  in  aggregates  that  reach  and  main- 
tain a  certain  medium  state,  neither  very  incoherent  nor 
very  coherent,  results  of  a  relatively  persistent  character  are 
produced — structural  modifications.  And  our  next  inquiry 
must  be— What  is  the  universal  expression  for  these  struiV 
tural  modifications  T 

Already  an  implied  answer  has  been  given  by  the  title- 
Compound  Evolution.  Already  m  distinguishing  as  simple 
JSvolncion^  that  integration  of  matter  and  dissipation  of  mo* 
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(ion  which  is  nnaccomoanied  by  secondaiy  re-distribationsi 
it  htts  been  tacitly  asserted  that  where  secoudaiy  re-distri- 
butions occur,  complexity  arises.  Obviously  if,  while  there 
has  gone  on  a  transfonustion  of  the  incoherent  into  the  co- 
herent, there  have  gone  on  other  transformations,  the  mass, 
instead  of  remaining  uniform,  must  have  become  multiform. 
The  proposition  is  an  identical  one.  To  say  Uiat  the 
primary  re-distribntion  ia  accompanied  by  secondary  r&>diii- 
tributions,  is  to  say  that  along  with  the  change  from  b 
diffused  to  a  concentrated  state,  there  goes  on  a  change  from 
a  homogeneous  state  to  a  heterogeneous  stato.  The  com- 
ponents of  the  mass  while  they  become  integrated  also 
become  differentiated.* 

This,  then,  is  the  second  aspect  under  which  wo  have  to 
■tndy  Evolution.  As,  in  the  last  chapter^  we  contemplated 
ezistflnces  of  all  ordera  as  displaying  progressive  integration; 
BO,  in  this  chapter,  we  have  to  contemplate  them  as  display- 
ing progressive  differentiation. 

§  117.  A  growing  variety  of  stmctore  throughout  our 
Sidereal  System,  is  implied  by  the  contrasts  that  indicate  an 
^^pregative  process  throughout  it.  We  have  nebulse  that 
are  diffused  and  irregular,  and  others  that  are  spiral, 
annular,  spherical,  &c.  We  have  groups  of  stars  the  mem- 
bers of  which  are  scattered,  and  groups  concentrated  in  all 
degrees  down  to  closely-packod  globular  clusters.  We  have 
these  groups  differing  in  the  numbers  of  their  members, 
from  those  containing  several  thonsand  stars  to  those  con- 

*  Tha  tmiaa  here  nsad  mast  ba  nnrlentooJ  in  relative  aetael.  Since 
we  know  oE  no  laoh  thing  u  absonte  diffusion  or  sbsolata  ooDoentntion, 
tba  cban^  can  never  be  anything  bnb  >  chuige  fnmi  b  more  diffused 
to  K  leM  HiTiiaed  state — from  tmaller  coherence  to  greater  oohsrenre; 
end,  similarly,  oa  no  concrete  eiiatencea  preaent  na  with  absnlnte 
■implicit;  —  M  nothing  ia  perfeotly  nnifarm  —  aa  we  Dowhsre  liud 
oomplele  homogeneity — the  transforaiBtian  ia  literally  olwaya  towanU 
gmatei  complexity,  or  increased  multiformity,  or  farther  heterogSDcity. 
TUa  fnoliScation  the  reader  must  liabitnally  bear  in  mind. 
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taming  bat  two.  Among  individoal  stfurs  them  ore  great 
contraate,  real  as  well  as  apparentj  of  size;  and  &om  tiieir 
nolike  colonrs,  as  woll  as  from  their  anlike  spectra, 
Bomerous  contrasts  among  their  physical  states  are  infer- 
able. Beyond  which  heterogeneities  in  detail  there  are 
general  heterogeneities.  Nebulee  are  abundant  in  some 
r^ons  of  the  heavens,  while  in  others  there  are  only  8tar». 
Here  the  celestial  spaces  are  almost  void  of  objects;  and  there 
we  see  dense  ^^regations,  nebnlar  and  stellar  together. 

The  matter  of  onr  Solar  System  daring  its  concentration 
has  become  more  moltiform.  The  a^regating  gaseous 
spheroid,  dissipating  its  motion,  acquiring  more  marked  un- 
likonesses  of  density  and  temperature  between  interior  and 
exterior,  and  leaving  behind  from  time  to  time  annular  por> 
tions  of  its  mass,  onderwent  differentiations  that  increased  in 
number  and  degree,  until  there  was  evolved  the  existing  or- 
ganized group  of  sun,  planets,  and  satellifcos.  The  hetero« 
geneityofthis  is  variously  displayed.  Thereare  the  immense 
contrasts  between  the  snn  and  the  planets,  in  balk  and  in 
weight ;  as  well  as  the  subordinate  contrasts  of  like  kind 
between  one  planet  and  another,  and  between  the  planets 
and  their  satellites.  There  is  the  farther  contrast  between 
the  sun  and  the  planets  in  respect  of  temperatore ;  and  there  ia 
reason  to  suppose  that  the  planets  and  satellites  differ  &om 
one  another  in  their  proper  heats,  as  well  as  in  the  heats  which 
they  receive  &om  the  sun.  Bearing  in  mind  that  they  also 
differ  in  the  inclinations  of  their  orbits,  the  inclinations  of 
their  axes,  in  their  specific  grariUes  and  in  their  [^ysical 
consbitations,  we  see  how  decided  is  the  complexify  wrought 
in  the  Solar  System  by  those  secondary  re-distributious  that 
have  accompanied  the  primary  re-distribution. 

$  118.  Passing  from  this  hjqwthetical  illuatration,  which 
must  be  taken  for  what  it  ia  worth,  without  prejudice  to  the 
general  argument,  let  ns  descend  to  an  order  of  evidenoa 
less  open  to  objection. 
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It  ia  now  generally  agreed  among  geologists  that  tlie  Buih 
waa  once  a  mass  of  molten  matter;  and  Uiat  its  inner  parts 
are  etiU  fluid  and  incandescent.  Originally,  tlien,  it  waa 
comparatively  homogeneous  in  consistence ;  and,  because  of 
the  circulation  that  takes  place  in  heated  fluids,  must  have 
been  comparatively  homogeneous  in  temperature.  It  must, 
too,  have  been  surrounded  by  an  atmosphere  consisting 
partly  of  the  elements  of  air  and  water,  and  partly  of  those 
variooB  other  elements  which  assume  gaseous  forms  at  high 
temperatures.  That  cooling  by  radiation  which,  though  ori- 
ginally far  more  rapid  than  now,  necessarily  required  an  im- 
mense time  to  produce  decided  change,  must  at  length 
have  resnltfld  in  differentiating  the  portion  most  able  to  part 
with  its  heat ;  namely,  the  surface.  A  further  cooling,  lead- 
ing to  deposition  of  all  solidiflable  elements  contained  in  the 
atmosphere,  and  finally  to  precipitation  of  the  water  and 
separation  of  it  from  the  air,  must  thus  have  caused  a  second 
marked  differentiation ;  and  aa  the  condensation  must  have 
commenced  on  the  coolest  parts  of  the  surface — ^namely, 
about  the  poles — there  must  so  have  resulted  the  first  geo- 
graphical distinctions. 

To  these  illustrations  of  growing  heterogeneity,  which, 
though  deduced  from  the  known  laws  of  matter,  may  be  t«- 
gardod  as  hypothetical.  Geology  adds  an  extensive  series 
that  have  been  indnctively  established.  The  Earth's  stmo- 
ture  has  been  &ge  after  age  further  involved  by  the  multi- 
plication of  the  strata  which  form  its  crust ;  and  it  has  been 
^fe  after  ^e  further  involved  by  the  increasing  composi- 
tion of  these  strata,  the  more  recent  of  which,  formed 
from  the  detritus  of  the  more  ancient,  are  many  of  thera 
rendered  highly  complex  by  the  mixtures  of  materials  they 
contain.  This  heterogeneity  has  been  vastly  in- 

creased by  the  action  of  the  Earth's  still  molten  nucleas 
on  its  envelope;  whence  have  resulted  not  only  a  great 
variety  of  igneons  rocks,  but  the  tilting  up  of  sedi- 
mentary strata  at  all  angles,  the  formation  of  faulte  and 
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metallic  veins,  the  production  of  eadless  dislocatioiis  and  ir- 
regularities. Again,  geologists  teacli  ns  tbat  the 
EartVs  surface  has  teea  growing  more  varied  in  elevation— 
that  the  most  ancient  mountain  eysteniB  are  the  smaHest, 
and  the  Andes  and  Himalayas  the  most  modem ;  while,  in 
all  probability,  there  have  been  corresponding  changes  in 
the  bed  of  the  ocean.  As  a  conseqaence  of  this  ceaselees 
multiplication  of  differences,  we  now  find  that  no  consider- 
able portion  of  the  Earth's  exposed  surface,  is  like  any  other 
portion,  either  in  contour,  in  geologic  structure,  or  in 
chemical  composition ;  and  that,  in  moat  parts,  the  surface 
changes  from  mile  to  mile  in  all  these  characteristics. 

There  has  been  simultaneously  going  on  a  gradual  dif- 
ferentiation of  climates.  As  ia&t  as  the  Earth  cooled  and 
its  crust  solidified,  inequalities  of  temperature  arose  be- 
tween those  parts  of  its  sur&ce  most  exposed  to  the  sun 
and  those  less  exposed;  and  thus  in  time  there  came  to 
be  the  marked  contrasts  between  regions  of  perpetual  ice 
and  snow,  regions  where  winter  and  summer  alternately 
reign  for  periods  varying  according  to  the  latitude,  and 
regions  where  summer  follows  summer  with  scarcely 
an  appreciable  variation.  Meanwhile,  elevations 

and  subsidences,  recurring  here  and  there  over  the  Earth's 
orost,  tending  as  they  have  done  to  produce  irre-' 
gnlar  distribution  of  land  and  sea,  have  entailed  various 
modifications  of  climate  beyond  those  dependent  on  latitude; 
while  a  yet  further  series  of  such  modifications  has  been 
produced  by  increasing  differences  of  height  in  the  lands, 
which  have  in  sundry  places  brought  arctic,  temperate, 
and  bvpical  climates  to  within  a  few  miles  of  one  another. 
The  general  results  of  these  changes  are,  that  every 
extensive  region  has  its  own  meteorologic  conditions,  uid 
that  eveiy  locality  in  each  region  di&ers  more  or  less  from 
others  in  those  conditions :  as  in  its  stmcture,  its  contour, 
its  soil. 

Thus,   between   our  existirg   Earth,  the  phenomena  of 
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wluHie  varied  cmat  neither  geographers,  geologists,  minera- 
logists nor  meteorologists  have  yet  eaomerated,  and  the 
molten  globe  oat  of  which  it  was  evolved,  the  contrast  in 
heterogeneity  ia  sufficiently  striking. 

§  119.  The  clearest,  moat  nomoroos,  and  most  varied  il- 
lustrations of  the  advance  in  multiformity  that  accompaoiex 
the  advance  in  integration,  are  furnished  by  living  organii' 
bodies.  Distingmshed  as  we  found  these  to  be  by  the  great 
quantity  of  their  contained  motion,  they  exhibit  in  an  ex- 
treme degree  the  secondary  re-distribationa  which  contained 
motion  facilitates.  The  history  of  every  plant  and  every 
animal,  while  it  is  a  history  of  increaHing  bulk,  ia  also  a 
history  of  aimultweously-increasing  difibrences  among  the 
parts.    This  transformation  has  several  aapecta. 

The  chemical  composition  which  la  almost  uniform  through- 
oat  the  substance  of  a  germ,  vegetal  or  animal,  gradually 
ceases  to  be  oniform.  The  several  compounds,  nitrogenoua 
and  non-nitrogenons,  which  were  homogencoualy  mixed, 
segregate  by  degrees,  become  diversely  proportioned  in 
diverse  plscoa,  and  produce  new  compounds  by  transforma- 
tion or  modification.  In  plants  the  albuminous 
and  amylaceous  matters  which  form  the  substance  of  the 
embryo,  give  origin  here  to  a  preponderance  of  chlorophyll 
and  there  to  a  preponderance  of  cellulose.  Over  the  parts 
that  are  becoming  leaf-sur&ces,  certain  of  the  materials  are 
metamorphosed  into  wax.  In  this  place  starch  passes  into 
one  of  its  isomeric  equivalents,  sugar  j  and  in  that  place 
into  another  of  its  isomeric  equivalents,  gum.  By  secondary 
change  some  of  the  cellulose  is  modified  iuto  wood ;  while 
some  of  it  ia  modified  into  the  allied  anbstance  which,  in 
large  mosses,  we  distinguish  as  cork.  And  the  more  uumcr- 
ona  componnds  thus  gradually  arising,  initiate  further  ud- 
likenesses  by  mingling  in  anlike  ratios.  An  animal- 
ovum,  the  components  of  which  are  at  first  evenly  diffused 
among   one  another,  chemically  transforms  itself  in  like 
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mamiflr.  Its  protein,  its  &t8,  its  salts,  become  dissimilarly 
proportioned  in  different  localities  j  and  multiplication  of 
isomeric  forms  leads  to  farther  mixtures  aud  combinations 
that  constitute  many  minor  distinctions  of  parts.  Here  a 
mass  darkening  by  accomolation  of  hematine,  presently  dis- 
solves into  blood.  There  &tty  and  albuminous  matters 
tmiting,  compose  nerre-tissue.  At  this  spot  the  nitrogenous 
substance  takes  on  the  character  of  cartih^  j  and  at  that, 
calcareous  salts,  gathering  together  in  the  cartilage,  lay  the 
foundation  of  bone.  All  these  chemicaJ.  diScrentiatioos 
slowly  and  insensibly  become  more  marked  and  more  mul- 
tiplied. 

Simultaneously  there  arise  contraats  of  minute  struc- 
ture. Distinct  tissues  take  the  place  of  matter  that 
had  previously  no  recognizable  uidikeaesses  of  parts ;  and 
each  of  the  tissnes  first  produced  undergoes  secondary 
modifications,  caosing  sub-species  of  tissnes.  The 

granular  protoplasm  of  the  vegetal  germ,  equally  with  that 
which  forms  the  unfolding  point  of  every  shoot,  gives  origin 
to  cells  that  are  at  first  alike.  Some  of  these,  as  they  grow, 
flatten  and  unite  by  their  edges  to  form  the  outer  layer. 
Others  elongate  greatly,  and  at  the  same  time  join  together 
in  bundles  to  lay  the  foundation  of  woody-fibre.  Before 
they  begin  to  elongate,  certain  of  these  cells  show  a  brcak- 
ing-up  of  the  lining  deposit,  which,  during  elongation, 
becomes  a  spiral  thread,  or  a  reticulated  framework,  or  a 
series  of  rings ;  and  by  the  longitudinal  union  of  cells  so 
lined,  vessels  are  formed.  Meanwhile  each  of  these  dif- 
ferentiated tissues  is  re-differentiated :  instance  that  which 
constitutes  the  essential  part  of  the  leaf,  the  nppei 
stratum  of  which  is  composed  of  chlorophyll- colls  that 
remain  closely  packed,  while  the  lower  stratum  bocomi^H 
spongy.  Of  the  same  gener^  character  are  tho 

transformations  undei^one  by  the  fertilized  ovum,  which,  at 
first  a  cluster  of  similar  ceUs  quickly  reaches  a  stage  in 
which  theae  cells  have  become  dissimilar.  More  frequently  re* 
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oumug  fission  of  the  superficial  cells,  a  resulting  smaller 
size  of  them,  and  sabseqaent  onion  of  them  into  an  outer 
layer,  constitute  the  first  differentiation;  and  the  middle 
area  of  this  layer  is  rendered  anlike  the  rest  by  stiU  more 
active  processes  of  like  kind.  By  such  modifications  npon 
modifications,  too  mnltitadinonB  to  eDnmorate  hero,  arise 
the  classes  and  snb-classes  of  tissues  which,  varioasly  in- 
volved one  with  uiother,  compose  organs. 

Equally  conforming  to  the  law  are  the  changes  of  general 
shape  and  of  the  shapes  of  organs.  All  germs  are  at  first 
spheres  and  all  organs  are  at  first  buds  or  mere  roonded 
lumps.  From  this  primordifd  uniformity  and  simpUcity, 
there  takes  place  divergence,  both  of  the  wholes  and  the 
leading  parts,  towards  mnltiformity  of  contour  and  towards 
complexity  of  contour.  Cut  away  the  compactly- 

folded  young  leaves  that  terminate  every  shoot,  and  the 
nucleuB  is  found  to  be  a  central  knob  bearing  lateral  knobs, 
one  of  which  may  grow  into  either  a  leaf,  a  sepal,  a  petal, 
a  stamen,  a  carpel :  all  these  eventnally-iuilike  parts  being  at 
first  alike.  The  shoots  themselves  also  depart  &om  their 
primitive  unity  of  form ;  and  while  each  branch  becomes  more 
or  less  different  from  the  rest,  the  whole  exposed  part  of  the 
plant  becomes  different  from  the  imbedded  part.  So, 

too,  is  it  with  the  organs  of  animals.  Oue  of  the  Artieulata, 
for  instance,  has  limbs  that  are  originally  indistinguishable 
from  one  another — compose  a  homogeneous  series ;  but  by 
continuous  divergences  there  arise  among  them  unliknesses 
of  size  and  form,  such  as  we  see  in  the  crab  and  the  lobster. 
Vertebrate  creatures  equally  exemplify  this  truth.  The 
wings  and  legs  of  a  bird  are  of  similar  shapes  when  they 
bud-oat  from  the  sides  of  the  embryo. 

Thus  in  every  plant  and  animal,  conspicuous  secon- 
dary re-distributions  accompany  the  primary  re-distribu- 
tion. A.  first  difference  between  two  parts ;  in  each 
of  these  parts  othw  differences  that  presently  become  aa 
marked  as  the  first;  and  a  like  multiplication  of  differenoM 
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hi  guometiical  progression,  until  there  is  readied  tliat  com- 
plex combination  constitating  the  adult.  This  is  the  history 
of  all  living  things  whaterer.  Parsuing  an  idea  which 
Harvey  set  afloat,  it  has  been  ehown  by  Wolff  and  Von  Baer, 
that  dnring  its  evolution  each  organism  passes  from  a  st&t« 
)f  homogeneity  to  a  state  of  heterogeneity.  For  a  gene- 
ration this  truth  has  been  accepted  by  biologists,* 

§  120.  When  we  pass  from  individual  forms  of  life  to  life 
111  general,  and  iisb  whether  the  same  law  is  seen  in  the 
eneemble  of  its  manifestatiuns — whether  modem  plants  and 
auimalshave  more  hcterogeneons  stractures  thanancient  ones, 

•  It  WM  in  1832  tliat  I  bacima  ocqniunted  with  Von  Btwr'i  expression  rf 
tbia  geoerd  principle.  Tbe  nuivenalitr  of  Irw  had  svsr  baea  irith  me  a 
povtnlktet  OBirying  with  it  *  aoireliitiTe  belier,  tacit  if  not  avowed,  in  nnitjr 
of  method  thmughoDC  Natare.  Thii  statement  that  every  pUut  and 
ftnimiU,  onginally  homogeneous  becomes  gradnally  heterogeneona,  set  np  ■ 
pruOeas  of  co-ordination  among  acoomnlated  thoughts  that  were  previously 
QDOTganiied,  or  hut  partially  organiaed.  It  ii  true  that  in  Social  Slatiet 
(Part  IV.,  1 1  12—16),  written  before  meeting  with  Von  Baer'a  formala. 
the  development  of  an  individual  organism  and  the  developmant  of  the 
•ocial  organigo],  are  described  as  alike  consisting  in  advance  from  limplicity 
to  complexity,  and  from  independent  like  parts  to  mutoally-dopendent 
nnlike  parts— a  paralleliau  implied  by  Milna-Edwaids'  doctrine  of  "tba 
physiological  division  of  labour."  But  tkmgb  admitting  of  extaniion  to 
ether  super-organio  pheoomena,  this  statement  wu  too  special  to  admit  ol 
•Itensiou  to  inorganic  phenomena.  The  great  aid  rendered  by  Von  Baer'a 
fommla  aM««  frotn  it*  hi^ar  generality  ;  sinc^  only  when  organie  traoa- 
lormatious  had  bam  expressed  in  the  most  general  terms,  was  the  way 
•pened  for  seeing  what  Uiey  hod  in  oammoo  with  inoiganio  taniFormations. 
The  conviction  that  this  process  of  ohsnge  gone  throng  by  each  evolving 
organisiD,  is  a  {mraeu  gone  Uirocgli  by  all  things,  foond  ita  first  oohereot 
statement  in  an  essay  on  "  Progress  i  it*  Law  and  Caose ; "  which  I  pub- 
lished in  the  tFatmintUr  Beview  (or  April,  1S5T— an  essay  with  the  fin* 
half  of  which  this  chapter  coincides  in  substance,  and  partly  in  toroL 
In  that  essay,  however,  as  also  in  the  first  edition  of  this  work,  I 
teU  into  the  error  of  sapposing  that  the  transformation  of  the  homi>- 
geneona  into  the  heterogeneous  eonstitntea  Evolntion ;  whereas,  as  wa 
have  teei^  it  constitutes  the  secondary  re-distribntion  aocompauylng 
the  primary  re-distribntion  in  that  Evolntion  wliich  we  distinguish  as  ooai- 
paand — or  rather,  a*  we  shall  presently  see^  it  coostitote*  the  motit  am- 
■jiicaoas  part  M  tidt  secondary  re-distribntioa. 
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and  whether  the  Earth's  present  Flora  and  Fauna  are  more 
beten^neom  than  the  Flora  and  Fauna  of  the  paat, — we  find 
the  evideQCe  so  fragmeDtary,  that  ereiy  conclusion  ie  open  to 
diq>ute.  Two>thinls  of  the  Earth's  surface  being  covered 
by  water ;  a  great  part  of  the  exposed  land  being  inaccesaibte 
to,  or  untravelled  by,  the  geologist;  the  greater  part  of  the 
remainder  having  been  scarcely  more  than  glanced  at ;  and 
even  the  most  &mimr  porttons,  as  England,  having  been  so 
imperfectly  explored,  that  a  new  scries  of  strata  has  been 
added  within  Uiese  few  years, — it  is  manifestly  impossible  for 
us  to  say  with  any  certainty  what  creatures  have,  and  what 
have  not,  existed  at  any  particular  period.  Considering  the 
perishable  nature  of  many  of  the  lower  organic  forms,  the 
metamorphosis  of  many  sedimentary  strata,  and  the  gaps  that 
occur  among  the  rest,  we  shall  see  further  reason  for  distrust- 
ing our  deductions.  On  the  one  hand,  the  repeated  discovery 
of  vertebrate  remains  in  strata  previously  supposed  to  contain 
none,— of  reptilea  where  only  fish  were  thought  to  exist, — of 
nmmnnnln  where  it  was  believed  there  were  no  creatures  higher 
than  reptiles ;  renders  it  dsily  more  manifest  how  small  is  the 
value  of  negative  evidence.  On  the  other  hand,  the  worthless- 
ness  of  the  assnmpti<m  that  we  have  discovered  the  earliest, 
or  anything  like  Ute  earliest,  organic  renuuns,  is  becoming 
equally  clear.  That  the  oldest  known  aqueous  formations  have 
been  greatly  changed  by  igneous  action,  and  that  atill  old^ 
ones  have  been  totally  transformed  by  it,  is  becoming  undeni- 
able. And  the  fact  that  sedimentary  strata  earUer  than  any 
we  know,  have  been  melted  up,  being  admitted,  it  must  also 
be  admitted  that  we  cannot  say  how  far  back  in  time  this 
destmction  of  sedimentary  strata  has  been  going  on.  Thus  it 
is  manifest  that  the  title  Paltsotoic,  as  applied  to  the  earliest 
known  foesiliferous  strata,  involves  a  petitio  pri7icipii;  and 
that,  for  aught  we  know  to  the  contrary,  only  the  last  few 
chapters  of  the  Earth's  biological  history  may  have  come  down 
to  us. 

All  iniereucee  drawn  Irom  tuch  scattered  &eta  as  we  fiad> 
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most  thus  be  extremely?  qnestionable.  If,  looking  at  th« 
geoentl  aspect  of  e\'ideace,  a  progreasioiiiBt  ar^us  that  the 
earliest  known  Tertebrate  Temains  are  those  of  Fishes,  which 
are  the  most  homogeneous  of  the  vertebrata ;  that  Reptiles, 
which  are  more  heterogeneous,  are  later ;  and  that  later  etill, 
and  more  heterogeneous  still,  ore  Mammals  and  Bird^ ;  it  maj 
be  replied  that  the  Palaxjzoic  deposits,  not  being  estuary  de- 
posits, are  not  likely  to  contain  the  remains  of  terreatrial  tct- 
tehrata,  which  may  nevertheless  have  existed  at  that  era. 
The  same  answer  may  he  made  to  the  argument  that  the 
vertebrate  fanna  of  the  Falteozoie  period,  consiating  so  &ir  as 
we  know,  entirely  of  Fishes,  was  leas  heterogeneous  than  the 
modem  vertebrate  fauna,  which  includes  Reptiles,  Birds  and 
Mammals,  of  multitudinous  genera;  or  the  muformitarian 
may  contend  witii  great  show  of  truth,  that  this  appearance 
of  higher  and  more  varied  forms  in  later  geologic  eras,  wan 
due  to  progressive  unmigration — that  a  continent  slowly 
upheaved  from  the  ocean  at  a  point  remote  from  pre-existing 
continents,  would  necessarily  be  peopled  &om  them  in  a  suc- 
cession like  that  which  our  strata  display.  At  the 
same  time  the  counter-arguments  may  be  proved  equally  in- 
conclusive. When,  to  show  that  there  cannot  have  been  a  con- 
tinuous evolution  of  the  more  hom<^eneoas  organic  forms 
into  the  more  heterogeneous  ones,  the  uniformitarian  points 
to  the  breaks  that  occur  in  the  succession  of  these  forms ;  there 
is  the  sufficient  answer  that  current  geological  changes  show 
na  why  such  breaks  must  oocur,  and  why,  by  suhaidences  and 
elevations  of  large  area,  there  must  be  produced  such  marked 
breaks  as  those  which  divide  the  three  great  geologic  epochs. 
Or  agoin,  if  the  opponent  of  the  development  hypothesis  citea 
the  fiicts  s(t  forth  by  Professor  Huxley  in  his  lectui-e  on 
"  Persistent  Types  " — if  he  points  out  that  "  of  some  two 
hundred  known  orders  of  plants,  not  ono  is  exclusively  fossil," 
while  "  among  animals,  there  is  not  a  single  totally  extinct 
class ;  and  of  the  orders,  at  the  outside  not  more  than  soven 
per  cent,  are  nnrepresented  in  the  existing  creation  " — if  he 
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urges  that  among  these  aome  liave  continued  from  the 
Silurian  epoch  to  our  own  day  with  scarcely  any  change— 
and  if  he  infers  that  there  is  evidently  a  much  greater  average 
resemblance  between  the  living  forms  of  the  past  and  those  of 
the  present,  than  consists  with  this  hypothesis ;  there  is  still 
a  satisfactory  reply,  on  which  in  fiict  Prof.  Huxley  insists ; 
namely,  that  we  have  evidence  of  a  "pre-geol(^c  era"  of 
unknown  duration.  And  indeed,  when  it  is  remembered, 
that  the  enormous  aubsidoncea  of  the  Silurian  period  show 
the  Earth's  crust  to  have  been  approximately  as  thick  then  as 
it  ia  now — when  it  is  concluded  that  the  time  taken  to  form 
so  thick  a  crust,  must  have  been  immense  as  compared  with 
the  time  which  has  since  elapsed — when  it  is  assumed,  as  it 
must  be,  that  during  this  comparatively  immense  time  the 
geologic  and  biologic  changes  went  on  at  their  usual  rates ; 
it  becomes  manifest,  not  only  that  the  paheontological 
records  which  we  find,  do  not  negative  the  theory  of 
evolution,  but  that  they  are  suoh  as  might  rationally  be 
looked  for. 

Moreover,  it  must  not  be  forgotten  that  though  the  evidence 
suffices  neither  for  proof  nor  disproof,  yet  some  of  its  most 
conspicuous  facts  support  the  belief,  that  the  more  het«rogo- 
neoua  organisms  and  groups  of  organisms,  have  been  evolved 
from  the  less  heterogeneous  ones.  The  average  community 
of  type  between  the  fossils  of  adjacent  strata,  and  atill  more 
the  community  that  is  found  between  the  latest  tertiary 
fossils  uid  creatures  now  existbig,  is  one  of  these  facta.  The 
discovery  in  some  modem  deposits  of  such  forma  as  the 
Foloootherium  and  Anaplotherium,  which,  if  we  may  rely  on 
Prof.  Owen,  had  a  type  of  structure  intermediate  between 
some  of  the  types  now  existing,  is  another  of  these  facts.  A  .-id 
the  comparatively  recent  appearance  of  Man,  is  a  third  fact  of 
this  kind,  which  possesses  still  greater  significance.  Hence 
we  may  say,  that  thongh  our  knowledge  of  past  life  upon  the 
Garth,  is  too  scanty  to  justify  us  in  asserting  an  evolution  <d 
the  simple  into  the  complex,  either  in  individual  forms  or  in 
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tke  aggregate  of  forms ;  yet  the  knowledge  we  have,  not  only 
eonsiflta  wit^  tlie  belief  that  there  has  been  such  an  eroIutioD, 
but  rather  supports  it  than  otherwise. 

|121.  Whether  an  advance  from  the  homogeneous  to  tli» 
lieterogeaeous  is  or  is  not  displayed  in  the  biological  history 
of  the  globe,  it  is  clearly  enough  displayed  in  the  progress  of 
the  latest  and  moat  heterogeneous  creature — Man.  It  is  alike 
true  that,  during  the  penod  in  which  the  Earth  has  been 
peopled,  the  buman  organism  has  grown  more  heterogeneous 
among  the  civilized  divisions  of  the  species;  and  that  the 
species,  as  a  whole,  has  been  made  more  heterogeneous  by 
the  multiplication  of  races  and  the  di^rentiation  of  these 
races  irom  each  other.  In  proof  of  the  first  of  these 

positions,  we  may  cite  the  fact  that,  in  the  relative  develop- 
ment of  the  limbs,  the  civilized  man  departs  more  widely 
fW>m  the  general  type  of  the  placental  mammalia,  than  do  the 
lower  human  races.  Though  often  posBessing  well-developed 
body  and  arms,  the  Papuan  has  extremely  small  lege :  thus 
reminding  us  of  the  quadrumana,  in  which  there  is  no  great 
contrast  in  size  between  the  hind  and  fore  limbs.  But  in  the 
European,  the  greater  length  and  massiveness  of  the  legs  has 
become  very  marked— the  fore  and  hind  limbs  are  relatively 
more  heterogeneous.  Again,  the  greater  ratio  which  the 
cranial  bonce  bear  to  the  facial  bones,  illustrates  the  same 
truth.  Among  the  vertebrate  in  general,  evolution  is  marked 
by  an  increasing  heterogeneity  in  the  vertebral  column,  and 
more  especially  in  the  segments  constituting  the  skull :  the 
higher  forms  being  distinguished  by  the  relatively  larger  size 
of  the  bones  which  cover  the  brain,  and  the  relatively  smaller 
■iKO  of  those  which  form  the  jaws,  &o.  Jfow,  this  character* 
istic,  which  is  stronger  in  Man  than  in  any  other  creature,  is 
stronger  in  the  European  than  in  the  savage.  Moreover, 
judging  from  the  greater  extent  and  variety  of  faculty  he  ex- 
hibits, we  may  infer  that  the  civilized  man  has  also  a  more 
complex  or  heterogeneous  nervous  system  than  the  auciTil- 
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bod  man  ;  and  indeed  the  fact  is  in  part  visible  in  the  in* 
OKAsed  ratio  which  his  cerebrum  bears  to  tl^  Bubjocent 
ganglia.  If  further  elucidation  be  needed,  we  may  find  it  in 
every  nursery.  The  tniont  European  has  sundry  marked 
{Riints  of  resemblance  to  the  lower  human  races ;  as  in  the 
flatness  of  the  olse  of  the  noae,  the  depression  of  its  bridge,  the 
iivergence  and  forward  opening  of  the  nostrils,  the  form  of 
the  lips,  the  absence  of  a  frontal  sinus,  the  width  between  the 
eyes,  the  amallnees  of  the  legs.  'Sow,  as  the  developmental 
process  by  which  these  traits  are  turned  into  those  of  the 
adult  European,  is  a  oontinuatiou  of  that  change  from  the 
homogeneous  to  the  heterogeneous  displayed  during  the  pre- 
vious  evolution  of  the  embryo,  which  every  physiologist  will 
admit ;  it  follows  that  the  parallel  developmental  process  by 
which  the  like  traits  of  the  barbarous  races  have  been  turned 
into  those  of  the  civilized  races,  bus  also  been  a  continuation 
of  the  change  from  the  homogeneous  to  the  heterogene- 
ous. The  truth  of  the  second  position — that  Mankind, 
OS  a  whole,  have  become  more  heterogeneous — is  so  obvious  as 
scarcely  to  need  illustration.  Every  work  on  Ethnology,  by 
its  divisions  and  subdivisions  of  races,  bears  testimony  to  it. 
Even  were  we  to  admit  the  hypothesis  that  Mankind  ori^n- 
ated  from  several  separate  stocks,  it  would  still  remain  true 
that  as,  &om  each  of  these  stocks,  there  have  sprung  many 
now  widdy  different  tribes,  which  are  proved  by  philological 
evidence  to  have  had  a  common  origin,  the  race  as  a  whole 
is  far  less  homogeneous  than  it  once  w^.  Add  to  which, 
that  we  have,  in  the  Anglo-Americans,  an  example  of  a  new 
variety  arising  within  these  few  generations ;  and  that,  if  we 
may  trust  to  the  descriptions  of  observers,  we  are  likely  kxhi- 
to  have  another  such  example  in  Australia. 

S 1 22.  On  passing  From  Humanity  under  its  individual  foni^ 
to  Humanity  as  socially  embodied,  we  find  the  general  law  still 
more  Tariously  exemplified.  The  change  from  the  homo- 
geneous to  the  heton^eneons,  is  displayed  equally  in  thn 
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progreM  of  ciTilizatioii  as  a  whole,  uiil  in  the  progress  of 
every  tribe  or  natioa ;  and  u  still  going  on  with  increasing 
rapidity. 

As  we  see  in  existing  barbai-ons  tribes,  society  in  its  first 
and  lowest  form  is  a  homogeneous  aggregation  of  individuals 
having  like  powers  and  like  functions  :  the  only  marked  dif- 
ference of  function  being  that  which  accompanies  difference 
of  sex.  Every  man  is  warrior,  hunter,  fisherman,  tool-maker, 
builder ;  every  woman  performs  the  same  drudgeries ;  every 
family  is  self-sufficing,  and,  save  for  purpose*  of  aggression 
and  defence,  might  as  well  live  apart  from  the  rest.  Very 
early,  however,  in  tho  process  of  social  evolution,  we  find  an 
incipient  difierentiation  between  the  governing  and  the  go- 
verned. Some  kind  of  chieftainship  seems  coeval  with  the 
first  advance  from  the  state  of  separate  wandering  families  to 
that  of  a  nomadic  tribe.  The  authority  of  the  strongest 
makes  itself  felt  amoiig  a  body  of  savages,  as  in  a  herd  of  ani- 
mals, or  a  posse  of  schoolboys.  At  first,  however,  it  is  indefi- 
nite, uncertain ;  is  shared  by  dthera  of  scarcely  inferior  power ; 
and  ia  unaccompanied  by  any  difference  in  occupation  or  style 
of  living :  the  first  ruler  kills  his  own  game,  makes  hia  own 
wet^ns,  builds  his  own  hut,  and,  economically  considered, 
does  not  differ  from  others  of  his  tribe.  Gradually,  as  the 
tribe  progresses,  the  contrast  between  the  governing  and  the 
governed  grows  more  decided.  Supreme  power  becomes  here- 
ditary in  one  &mily ;  the  head  of  that  &mily,  ceaaing  to  pro- 
vide for  his  own  wants,  ia  served  by  others ;  and  be  begins  to 
■Bnuno  the  sole  office  of  ruling.  At  the  same  time 

there  has  been  arising  a  co-ordinate  species  of  government 
— that  of  Religion.  As  all  ancient  records  and  traditions 
prove,  the  eai^est  rulers  are  regarded  as  divine  personages, 
l^e  TnnTiina  and  commands  they  uttered  during  their  Uvea 
jre  held  sacred  after  their  deaths,  and  are  enforced  by  their 
divinely-descended  snocesson;  who  in  their  turns  are  pro- 
moted to  the  pantheon  of  the  race,  there  to  be  wor8hij^)ed 
and  propitiated  along  with  their  pradeoMaors  '  the  moat  an* 
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ment  of  whom  k  the  sapTcaae  god,  and  the  rest  Bubordinatfl 
gods.  For  a  long  time  these  coonato  forms  of  goTemmeut — 
civil  and  religious — coDtinue  closely  aeeociated.  For  many 
generationa  the  king  continues  to  be  the  chief  priest,  and  the 
priesthood  to  he  members  of  the  royal  race.  For  many  ages 
mligiuus  law  continues  to  contain  more  or  leas  of  civil  regula- 
tiim,  and  civil  law  to  possess  more  or  lees  of  religious  sanc- 
tion ;  and  even  among  the  most  advanced  nations  these  two 
controlling  agencies  are  by  no  means  completely  differentiated 
from  each  other.  Having  a  common  root  with  these, 

and  gradually  diverging  from  them,  we  find  yet  another  con- 
trolling agency — that  of  Manners  or  ceremonial  usages.  All 
titles  of  honour  are  originally  the  names  of  the  god-king ; 
afterwards  of  Qod  and  the  king ;  still  later  of  persons  of  high 
rank ;  and  finally  come,  some  of  them,  to  be  used  between 
man  and  man.  All  forms  of  complimentary  address  were  at 
first  the  expressions  of  submission  from  prisoners  to  their 
conqueror,  or  from  subjects  to  their  ruler,  either  human  or 
divine — ezpreseiona  that  were  afterwards  used  to  propitiate 
subordinate  authorities,  and  slowly  descended  into  ordinary 
intercourse.  All  modes  of  salutation  were  once  obeisances 
made  before  the  monarch  and  used  in  worship  of  him  after 
his  death.  Presently  others  of  the  god-descended  race  were 
similarly  saluted;  and  by  degrees  some  of  the  salutetiona 
have  become  the  due  of  all.*  Thus,  no  sooner  does  the  origin- 
ally homogeneous  social  mass  difierentiate  inte  the  governed 
and  the  governing  parts,  than  this  last  exhibits  an  incipient 
differentiation  into  religious  and  secular — Church  and  Stete ; 
while  at  the  same  time  there  begins  to  be  differentiated  from 
both,  that  less  definite  species  of  government  which  rules 
our  daily  intercourse — a  species  of  government  which,  as  we 
may  see  in  heralds'  colleges,  in  books  of  the  peerage,  in  masters 
of  ceremonies,  is  not  without  a  certain  embodiment  of  ita 
own.  Each  of  these  kinds  of  government  is  itself  sub* 

ject  to  successive  differentiations.  In  the  course  of  ages,  thsra 
■  Foi  deUiled  proaF  of  thecs  u 
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uiaoB,  as  iunong  ourselvee,  a  liighly  complex  political  organ 
'  tzation  of  mouarch,  mmisters,  lords  and  commons,  with  theit 
lubordinate  admiiuBtrative  departments,  courts  of  jiurtice^ 
revenue  offices,  &c.,  eupplemeDt«d  in  the  provinces  by  muni> 
lupal  governments,  county  govemmente,  parish  or  union 
governments — all  of  them  more  or  less  elaborated.  By  ita 
side  there  grows  up  a  highly  complex  religious  organization, 
with  ita  various  grades  of  officials  irom  archbishops  down  to 
•extons,  its  colleges,  convocations,  eccIesJostical  courts,  &c.  i 
to  all  which  must  be  added  the  over-multiplying  independent 
sects,  each  with  its  general  and  local  authorities.  And  at  the 
same  time  there  is  developed  a  highly  complex  aggregation 
of  customs,  manners,  and  temporary  fashions,  miforced  by 
society  at  large,  and  serving  to  control  those  minor  traus- 
ttctions  between  man  and  man  which  are  not  regulated  by 
civil  and  religious  law.  Moreover,  it  is  to  be  observed  that 
this  ever- increasing  heterogeneity  in  the  governmental  ap- 
pliances of  each  nation,  has  been  accompanied  by  an  increas- 
ing heterogeneity  in  the  govermnental  appliances  of  different 
nations :  all  of  which  are  more  or  lees  unlike  in  their  political 
systems  and  legislation,  in  their  creeds  and  religious  inslitu^ 
tions,  in  their  customs  and  ceremonial  usages. 

Simultaneously  there  has  been  going  on  n  second  different 
liation  of  a  more  iamiliar  kind ;  that,  namely,  by  which  the 
mass  of  the  community  has  been  segregated  into  distinct 
classes  and  orders  of  workers.  While  the  governing  part  has 
indergone  the  complex  development  above  detailed,  the  go- 
verned part  has  undei^ue  an  equally  complex  development ; 
which  has  resulted  in  that  minute  division  of  labour  chorao* 
tcrizing  advanced  nations.  It  is  needless  to  trace 

out  this  progress  from  its  first  stages,  up  through  the  casta 
divisions  of  the  £ast  and  the  incorporated  guilds  of  Europe^ 
to  the  elaborate  producing  and  distributing  organization  ex- 
isting among  ourselves.  Political  economists  have  long  since 
indicated  the  evolution  which,  beginning  with  a  tribe  whots 
BMmben  aeveroUy  perform  the  same  actions,  each  for  himself 
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Etods  with  a  civilized  cominuiiity  whose  memben  KTerally 
perform  differant  actiona  for  each  other ;  and  they  have  iiip- 
tber  pointed  out  the  changes  through  which  the  solitaiy  pro> 
duoer  of  any  one  commodity,  ie  tmnsformed  into  a  comhination 
of  producers  who,  united  under  a  maater,  take  separate  part* 
in  thd  manufacture  of  such  commodity.  Dut  there 

are  yet  other  and  higher  phases  of  this  advance  from  thp 
homogeneous  to  the  heterogeneous  in  the  industrial  organiz- 
ation of  society.  Long  after  considerable  progress  has  been 
made  in  the  division  of  labour  among  the  different  classes  of 
workers,  there  is  still  little  or  no  division  of  labour  among  the 
widely  separated  parts  of  the  community :  the  nation  continues 
comparatively  homogeneous  in  the  respect  that  in  each  district 
the  same  occupations  are  pursued.  But  when  roads  and  other 
means  of  transit  become  numerous  and  good,  the  different 
districts  begin  to  assume  different  functions,  and  to  become 
mutually  dependent.  The  calico-manufacture  locates  itself  in 
this  county,  the  woollen-manufacture  in  that ;  sUks  are  pro- 
duced- here,  lace  there ;  stockings  in  one  place,  shoes  in  an- 
other ;  pottery,  hardware,  cutlery,  come  to  have  their  special 
towns ;  and  ultimately  every  locality  grows  more  or  leas  dis- 
tinguished from  the  rest  by  the  leading  occupation  carried  on 
in  it.  Nay,  more,  this  subdivision  of  functions  shows  itself 
iLOt  only  among  the  different  parts  of  the  same  nation,  but 
among  different  nations.  That  exchange  of  commodities 
which  &ee-trade  promises  so  greatly  to  increase,  will  ulti- 
mately have  the  effect  of  specializing,  in  a  greater  or  less 
degree,  the  industry  of  each  people.  So  that  begin- 

ning with  a  barbarous  tribe,  almost  if  not  quite  homogeneous 
in  the  functions  of  its  members,  the  progress  has  been,  and 
still  is,  towards  an  economic  aggregation  of  the  whole  human 
race;  growing  over  more  heterogeneous  in  respect  of  the 
separate  functions  assumed  by  separate  nations,  the  separate 
functions  assumed  by  the  local  sections  of  each  nation,  the 
Karate  functions  luwnnmH  by  the  many  kinds  of  makera 
and  traden  in  each  town,  and  the  separate  functions  m* 
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nmed  by  the  irorkerB  united  ia  producing  eocli  com* 
modity. 

|128.  Not  only  ia  the  law  thiu  denrly  exemplified  in  ths 
m-olution  of  the  social  organism,  but  it  is  exemplified  with 
equal  cleamese  in  the  evolution  of  all  products  of  human 
thought  and  action ;  whether  concrete  or  abstract,  real  or 
ideaL     Let  us  take  Language  as  our  first  illustration. 

The  lowest  form  of  language  is  the  exclamation,  by  which 
an  entire  idea  is  vaguely  conveyed  through  a  single  sound ;  as 
among  the  lower  animals.  That  human  language  ever  con- 
sisted solely  of  exclamations,  and  so  was  strictly  homogeneous 
in  respect  of  iU  parts  of  speech,  we  have  no  evidence.  But 
that  language  can  be  traced  down  to  a  form  in  which  nouns 
and  verbs  are  its  only  elements,  ia  an  establiehed  fact.  In 
the  gradual  multiplication  of  parts  of  speech  out  of  these 
primary  ones — in  the  difiereutiation  of  verbs  into  active  and 
passive,  of  nouns  into  abstract  and  concrete — in  the  rise  of 
distinctions  of  mood,  tense,  person,  of  number  and  cose — in 
the  formation  of  auxiliary  verbs,  of  adjectives,  adverbs,  pro- 
nouns, prepositions,  articles — in  the  divergence  of  thoE"  orders, 
genera,  species,  and  varietiea  of  parts  of  speech  by  which 
civilized  races  express  minute  modifications  of  meaning— we 
see  a  change  from  the  hom<^neous  to  the  heterogeneous. 
And  it  nay  be  remarked,  in  passing,  that  it  is  more  especi- 
ally in  virtue  of  having  carried  this  subdivision  of  functions 
to  a  greater  extent  and  completeness,  that  the  English 
language  is  superior  to  all  others.  Another  aspect 

under  which  we  may  trace  the  development  of  language,  ia 
the  differentiation  of  words  of  allied  meanings.  Philology 
early  disclosed  the  truth  that  in  all  languages  words 
may  be  grouped  into  families  having  a  common  ancc^ 
try.  An  aboriginal  name,  applied  indiscriminately  to  each  of 
an  extensive  and  ill-defined  class  of  things  or  actions,  pre* 
Mutly  undergoes  modifications  by  which  the  chief  division! 
of  the  clasa  are  expressed.     These  several  names  springing 
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from  <lie  prbaiiiTe  root,  themselTes  become  the  paronts  of 
other  names  still  further  modified.'  And  by  the  aid  of  thoee 
systematic  modea  which  presently  arise,  of  making  derivatives 
and  forming  componnd  terms  expressing  still  smaller  dis- 
tinctions, there  is  finally  developed  a  tribe  of  words  so 
heterogeneous  in  sound  and  meaning,  that  to  the  uninitiated 
it  seems  incredible  they  should  hare  had  a  common  origin. 
Meanwhile,  from  other  roots  there  are  being  evolved  other 
such  tribes,  until  there  results  a  language  of  some  sixty 
thousand  or  more  unlike  words,  signifying  as  many  unlike 
objects,  qualities,  acta.  Yet  another  way  in  which 

language  in  general  advances  from  the  homogeneous  to  the 
heterogeneous,  is  in  the  multiplication  of  languages.  Whe- 
ther, as  Max  Miiller  and  Bunsen  think,  all  languages  have 
grown  &om  one  stock,  or  whether,  as  some  philologists  say, 
they  have  grown  from  two  or  more  stocks,  it  is  clear  that 
since  large  families  of  languages,  as  the  Indo-European,  are 
of  one  parentage,  they  have  become  distinct  through  a  pro- 
cess of  continuous  divergence.  The  same  diflusion  over  tiie 
Earth's  surface  which  has  led  to  the  di&rentiation  of  the 
race,  has  simultaneously  led  to  a  differentiation  of  their 
speech :  a  truth  which  we  see  further  illustrated  in  each 
nation  by  the  pecidiarities  of  dialect  found  in  separate  dis- 
tricts. Thus  the  progress  of  Language  conforms  to  the 
general  law,  alike  in  the  evolution  of  languages,  in  the 
evolution  of  families  of  words,  and  in  the  evolut'.rtn  of  parts 
of  speech. 

On  passing  from  spoken  to  written  language,  we  oome  upon 
several  classes  of  facta,  all  having  similar  implications. 
Written  language  is  oonnat«  with  Painting  and  Sculpture ; 
and  at  first  all  three  are  appendages  of  Architecture,  and 
have  a  direct  connexion  with  the  primary  form  of  all  Govern- 
ment— the  theocratic.  Merely  noting  by  the  way  the  fJEict 
that  sundry  wild  races,  as  for  example  the  Australians  and 
the  tribes  of  South  Africa,  are  given  to  depicting  personages 
and  events  upon  the  walls  of  oaves,  which  are  probably  rv- 
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fliardod  as  sacred  places,  let  us  pass  to  the  case  of  the  Egyp< 
tianB,  Among  them,  as  also  among  the  A^syruuis,  we  find 
mural  pamtmgs  used  to  decorate  the  temple  of  the  god  and 
the  palace  of  the  king  (which  were,  indeed,  originally  identi- 
cal) ;  and  aa  such  they  were  governmental  appliances  in  thu 
ttuoe  sense  that  Btate-pageanta  and  religious  feasts  were. 
Further,  they  were  governmental  appliancee  in  virtue  of 
representing  the  worship  of  the  god,  the  triumphs  of  the 
god-idng,  the  submissioii  of  hie  subjecta,  and  the  puniahment 
of  the  rebellious.  And  yet  again  they  were  governmental, 
as  being  the  products  of  an  art  reverenced  by  the  people  aa  a 
sacred  mystery.  From  the  habitual   use   of   this 

pictorial  representation,  there  naturally  grew  up  the  but 
slightly-modified  practice  of  picture-writing —  a  practice 
which  was  found  still  extant  among  the  Mexicans  at  the  time 
they  were  discovered.  By  abbreviations  analogous  to  thoee 
still  going  on  in  our  own  written  and  spoken  language,  the 
most  familiar  of  these  pictured  figures  were  successively 
simplified ;  and  ultimately  there  grew  up  a  system  of  symbols, 
most  of  which  had  but  a  distant  resemblance  to  the  things 
for  which  they  stood.  The  inference  that  the  hieroglyphics 
of  the  Egyptians  were  thus  produced,  is  confirmed  by  the  fact 
that  the  picture-writing  of  the  Mexicans  was  found  to  have 
given  birth  to  a  like  family  of  ideo,^phic  forms ;  and  among 
them,  aa  among  the  Egyptians,  these  hod  been  partially 
differentiated  into  the  kuriohgieal  or  imitative,  and  the 
tropical  or  symbolic  :  which  were,  however,  used  together  in 
the  same  record.  In  Egypt,  written  language  underwent  a 
further  differentiation ;  whence  resulted  the  kieratie  and  the 
epiitolographic  or  enchorial :  both  of  which  are  derived  from 
tiie  original  hieroglyphic.  At  the  some  time  we  find  that 
for  the  expression  of  proper  names,  which  could  not  be  other- 
wise conveyed,  phonelie  symbols  were  employed ;  and  though 
it  is  alleged  that  the  Egyptians  never  actually  achieved  com- 
plete alphabetio  writing,  yet  it  can  scarcely  be  donbted  that 
these  phonetic  eymlxds  occasionally  used  in   aid  of  tlieir 
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ideogntpbic  ones,  were  the  germs  oat  of  which  alphahetia 
writing  grew.  Once  having  bcoome  separate  from  hierogly- 
phics, alphabetic  writing  iteelf  underwent  numerous  differ- 
entiations— multiplied  alphabets  were  produced :  betweea 
most  of  which,  however,  more  or  Idsb  connexion  can  atiU  be 
tniced.  And  in  each  civilized  nation  there  has  now  grown 
up,  for  the  representation  of  one  set  of  Bounds,  several  sets  of 
written  signs,  used  for  distinct  purposes.  Finally,  throogh  a 
yet  more  important  differentiation  came  printing ;  whiob,  uni- 
form in  kind  as  it  was  at  tirst,  has  since  become  multiform. 

gl24. While  written  language  was  passing  through  its 
earlier  stages  of  development,  the  mural  decoration  which 
formed  its  root  was  being  differentiated  into  Painting  and 
Sculpture.  The  gods,  kings,  men,  and  animals  represented, 
were  originally  marked  by  indented  outlines  and  coloured. 
In  most  cases  these  outlines  were  of  such  depth,  and  the 
object  they  circumscribed  so  far  rounded  and  marked  out  in 
its  leading  parts,  as  to  form  a  species  of  work  intermediate 
between  intaglio  and  bas-relief.  In  other  cases  we  see  an 
advance  upon  this :  the  raised  spaces  between  the  figures 
being  chiselled  off,  and  the  figures  themselves  appropriately 
tinted,  a  painted  bas-relief  was  produced.  The  restored 
Assyrian  architecture  at  Sydenham,  exhibits  this  style  of  art 
carried  to  greater  perfection — the  persons  and  things  repre- 
sented, thot^h  still  barbarously  coloured,  are  carved  out 
with  more  truth  and  in  greater  detail ;  and  in  the  winged 
lions  and  bulls  used  for  the  angles  of  gateways,  we  may  see 
a  considerable  advance  towards  s  ocunpletely  sculptured 
figure ;  which,  nevertheless,  is  still  coloured,  and  still  forma 
|K(rt  of  the  building.  But  while  in  Assyria  the  production 
of  a  statue  proper,  seoms  to  have  been  little,  if  at  oU,  at- 
tempted, we  may  trace  in  Egyptian  art  the  gradual  separation 
of  the  sculptured  figure  from  the  walL  A  walk  through  the 
eollection  in  the  British  Museum  will  clearly  show  this; 
while  it  will  at  the  same  time  afford  an  opportunity  of  oh 
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■erring  the  evident  traoei  which  the  independent  statae»  bear 
of  their  derivation  from  baa-relief:  seeing  that  nearly  all  of 
ihem  not  only  display  that  union  of  the  limbe  with  the  bodj 
whinh  is  the  characteristic  of  h&s-relief,  but  have  the  back  of 
the  statue  united  from  head  to  foot  with  a  block  irhich  . 
iranda  in  place  of  the  original  vail.  Oreece  repeat- 

id  the  leading  stages  of  this  progress.  As  in  £gypt  and 
Assyria,  these  twin  arts  were  at  first  united  with  each  other 
and  with  their  parent,  Arehitecture ;  and  were  the  aids  of 
Ileligion  and  QoTemment  On  the  friezes  of  Greek  temples^ 
we  see  coloured  bas-reliols  representing  sacrifices,  battles, 
processions,  games— all  in  some  sort  religious.  On  the  pedi- 
monts  we  see  painted  sculptures  more  or  leas  united  with  the 
tympanum,  and  having  for  subjects  the  triumphs  of  gods  or 
heroes.  Even  when  we  come  to  etatues  that  are  definitely 
separated  from  the  buildings  to  which  they  pertain,  we  still 
find  them  coloured ;  and  only  in  the  later  periods  of  Greek 
civilization,  does  the  diSerentiation  of  sculpture  from  paint- 
ing appear  to  have  become  complete.  In  Christian 
art  we  may  cleariy  trace  a  parallel  re-genesis.  All  early 
paintings  and  sculptures  throughout  Europe,  were  religious 
iu  subject — represented  Christs,  crooifixions,  virgins,  holy 
families,  apostles,  saints.  They  formed  integral  parts  of 
church  arehitecture,  and  were  among  the  means  of  exciting 
worship:  as  in  Roroaa  Catholic  countries  they  still  are. 
Moreover,  the  early  sculptures  of  Christ  on  the  cross,  of 
virgins,  of  saints,  were  coloured ;  and  it  needs  but  to  call  to 
mind  the  painted  madonnas  and  cnioifixee  still  abundant  in 
continental  churehes  and  highways,  to  perceive  the  significant 
fact  that  painting  and  sculpture  continue  in  closest  connexion 
with  each  other,  where  they  continue  in  closest  connexion 
with  their  parent.  Even  when  Christian  sculpture  was 
pretty  clearly  differentiated  from  painting,  it  was  still  religious 
and  governmental  in  its  subjects — was  used  for  tombs  in 
churehes  and  statues  of  kings;  while,  at  the  same  time, 
painting,  where  not  purely  ecclesiastical,  was  applied  to  th« 
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dooontiuii  of  palaces,  and  beades  repraaentiiig  royal  person' 
ages,  was  almost  wholly  devoted  to  eacred  legends.  Only  in 
quite  recent  times  have  painttng  and  sculpture  become 
entirely  secular  arts.  Only  within  these  few  centuries  has 
painting  been  divided  into  historical,  landscape,  marine, 
architectural,  genre,  animal,  still-life,  &c.,  and  sculpture 
grown  heterogeneous  in  respect  of  the  variety  of  real  and 
ideal  subjects  with  which  it  occupies  itself. 

Strange  as  it  seems  then,  we  find  it  no  less  true,  that  all 
forms  of  written  language,  of  painting,  and  of  sculpture,  have 
a  common  root  in  the  politico-religious  decorations  of  ancient 
temples  and  palaces.  Little  resemblance  as  they  now  have, 
the  bust  that  stands  on  the  console,  the  landscape  that  hangs 
against  the  wall,  and  the  copy  of  the  TI)M»  lying  upon  the 
table,  are  remotely  akin ;  not  only  in  nature,  but  by  extraction. 
The  brazen  fiice  of  the  knocker  which  the  postman  has  just 
lifted,  is  related  not  only  to  the  woodcuts  of  the  lUualrated  Lon- 
don NeiM  which  he  is  delivering,  but  to  the  characters  of  the 
bilkt-doux  which  accompanies  it.  Between  the  painted  wiudow, 
the  prayer-book  on  which  its  light  falls,  and  the  adjacent 
monument,  there  is  consanguinity.  The  effigies  on  our  coins, 
the  signs  over  shops,  the  figures  that  fill  every  ledger,  the  coat 
of  arms  outside  the  carriage-panel,  and  the  placards  inside  the 
omnibus,  are,  in  common  with  dolls,  blue-books  and  paper-hang- 
ings, lineally  descended  from  the  rude  sculpture-paintings  in 
which  the  Egyptians  represented  the  triumphs  and  worship 
of  their  god-kings.  Perhaps  no  example  can  be  given  which 
more  vividly  illustrates  the  multiplicity  and  hetjrogeneity 
of  the  products  that  in  course  of  time  may  arise  by  successive 
differentiations  from  a  common  stock. 

Before  passing  to  other  classes  of  facts,  it  should  be  observ- 
ed that  the  evolution  of  the  homogeneous  into  the  hetero- 
geneous is  displayed  not  only  in  the  separation  of  Painting 
end  Sculpture  ^om  Architectore  and  from  each  other,  and  in 
the  greater  variety  of  subjects  they  embody ;  but  it  is  further 
■hown  in  the  itmotare  of  each  work.     A  modem  picture  ai 
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statue  18  of  far  more  heterogeneoua  nature  than  on  anoient 
one.  An  Egyptian  sculpture-fresca  represents  oil  its  figures 
as  on  one  plune — that  is,  at  the  same  distance  from  the  eye  ; 
and  so  ia  less  heterogeneous  than  a  painting  that  represents 
&em  as  at  various  distances  fi-om  the  eye.  It  exhibits  all  ob- 
jects as  exposed  to  the  some  degree  of  light ;  and  so  is  less 
heterogeneous  than  a  painting  which  exhibits  different  ob- 
jwts,  and  different  parte  of  each  object,  as  in  different  degrees 
of  liglit.  It  uses  scarcely  any  but  the  primary  colours,  and 
these  in  their  full  intensity  ;  and  so  is  less  heterogeneous  than 
a  painting  which,  introducing  the  primary  colours  but  sparing- 
ly, employs  an  endless  Tariety  of  intermediate  tints,  each  of 
heterogeneous  composition,  and  differing  from  the  rest  not 
only  in  quality  but  in  intensity.  Moreover,  we  see 

in  these  earliest  works  a  great  unifonnity  of  conception.  The 
same  arrangement  of  figures  is  perpetually  reproduced — the 
same  actions,  attitudes,  faces,  dresses.  In  Egypt  the  modes  of 
representation  were  so  fixed  that  it  was  sacrilege  to  introduce 
a  novelty ;  and  indeed  it  could  have  been  only  in  consequence 
of  a  fixed  mode  of  representation  that  a  system  of  hierogly- 
phics became  possible.  The  Assyrian  bas-reliefs  display  par- 
allel characters.  Deities,  kings,  attendants,  winged-figures 
and  animals,  are  severally  depicted  in  like  poaitions,  holding 
like  implements,  doing  like  things,  and  with  like  expression  or 
non-expreaaion  of  face.  If  a  palm-grove  is  introduced,  all  the 
trees  are  of  the  same  height,  h:ive  the  same  number  of  leaves, 
and  are  equidistant.  When  water  is  imiteted,  each  wave  ia 
a  counterpart  of  the  rest ;  an  1  the  fish,  almost  always  of  one 
kind,  are  evenly  distributed  over  the  surface.  The  beards  of 
the  kings,  the  gods,  and  the  winged- figures,  are  everywhere 
nmilar ;  aa  are  the  manes  of  the  lions,  and  equally  so  those  of 
the  horses.  Hair  is  represented  tliroughout  by  one  form  of 
curl.  The  king's  heard  is  quite  arehitecturally  built  up  of  com- 
pound tiera  of  uniform  curls,  alter. latiiig  with  twisted  tiers 
placed  in  a  transverse  direction,  and  arranged  with  perfect 
regularity ;  and  tbe  termioal  tufts  of  the  bulls'  tails  are  »» 
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presented  in  exactly  the   aame   maimer.  WiLhout 

tracing  out  analogous  facts  in  early  Cluistian  art,  in  wliicli, 
though  less  striking,  thoy  are  still  Tisible,  the  advaaoe  in 
heterogeneity  will  bo  sufficiently  manifeat  on  remembering  that 
in  tUu  pictures  of  our  own  day  the  composition  is  endlessly 
raried ;  the  attitudes,  Faces,  expressions,  unlike ;  the  subor- 
dinate objects  difTerent  in  size,  form,  position,  texture ;  and 
more  or  leae  of  contrast  even  ia  the  smallest  details.  Or,  ii 
we  compare  an  Egyptian  statue,  seated  bolt  upright  on  a 
block,  with  hands  on  knees,  fingers  outspread  and  paralld, 
eyes  looking  straight  forward,  and  the  two  sides  perfectly  sym- 
metrical in  every  particular,  with  a  statue  of  the  advanced 
Oreekor  the  modem  school,  which  is  asymmetrical  ia  respect 
of  the  position  of  the  head,  the  body,  the  limbs,  the  arrange- 
ment of  the  hair,  dress,  appendages,  and  in  its  relations  to 
neighbouring  objects,  we  shall  see  the  change  from  the  homo- 
geneous to  the  heterogeneous  clearly  manifested. 

§  125.  In  the  co-ordinate  origin  and  gradual  differentiation 
of  Poetry,  Music,  and  Dancing,  we  have  another  series  of  illus- 
trations. Rhythm  in  speech,  rhythm  in  sound,  and  rhythm 
in  motion,  were  in  the  beginning,  parta  of  the  same  thing ; 
and  have  only  in  process  of  time  become  separate  things. 
Among  various  existing  barbarous  tribes  we  find  them  still 
imited.  The  dances  of  savages  are  accompanied  by  some  kind 
of  monotonous  chant,  the  clapping  of  hands,  the  striking  of 
rude  instruments  :  there  are  measured  movements,  measured 
words,  and  measured  tones ;  and  the  whole  ceremony,  usually 
having  reference  to  war  or  sacrifice,  is  of  goTermnental  cho- 
raotcr.  In  the  early  records  of  the  historic  races  we  similarly 
find  these  three  fonas  of  metrical  action  united  in  religiouii 
festivals.  In  the  Hebrew  writings  we  read  that  the  triumphal 
ode  composed  by  Moses  on  the  defeat  of  the  Egyptians,  was 
vung  to  an  accompamment  of  dancing  and  timbrels.  The 
Isntelitea  danced  and  sung  "  at  the  inauguration  of  the  golden 
ealf.     And  as  it  ia  generally  agreed  that  this  representation 
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of  the  Deity  waa  borrowed  from  tbe  mysteries  of  Apis,  it  is 
probable  that  the  dancing  was  copied  iVom  that  of  the  EgTp- 
tiana  on  those  occasions."  There  was  on  annual  danoe  in 
Shiloh  on  the  sacred  festival ;  and  David  danced  before  the 
ark.  Again,  in  Greece  the  like  relation  is  everywhere  seen  : 
Uie  original  type  being  there,  as  probably  in  other  coses,  a 
simultaneous  chanting  and  mimetic  lepreseutation  of  the  life 
and  adventures  of  the  god.  The  Spartan  dances  were  ac- 
companied by  hymns  and  songs ;  and  in  general  the  Greeks 
had  "  no  festivals  or  religious  ansemblies  but  what  were  ac- 
companied with  songs  and  dances"— both  of  them  heang 
forms  of  worship  used  before  altars.  Among  the  Romans, 
too,  Uiere  were  sacred  dances :  the  Solian  and  Lupercalian 
Deing  named  aa  of  that  kind.  And  even  in  Christian  countries, 
as  at  Limoges  in  comparatively  recent  timee,  the  people  have 
danced  in  the  choir  in  honour  of  a  saint.  The  in- 

cipient separation  of  these  once  united  arts  from  each  other 
and  from  religion,  was  early  viubte  in  Greece.  Probably 
diverging  from  dances  partly  religious,  partly  warlike,  as  the 
Corybantian,  come  the  war-dances  proper,  of  which  there 
were  various  kinds ;  and  from  these  resulted  secular  dances. 
Meanwhile  Music  and  Poetry,  though  still  united,  came  to 
have  an  existence  separate  from  dancing.  The  aboriginal 
Greek  poems,  religious  in  subject,  were  not  recit«d  but 
chanted;  and  though  at  first  tlie  chant  of  the  poet  was  ao- 
oompanied  by  the  dance  of  the  chorus,  it  ultimately  grew 
into  independence.  Later  still,  when  the  poem  had  been 
r  differentiated  into  epic  and  lyric — when  it  became  the  oust^im 
to  sing  the  lyric  and  recite  fio  epic—poetry  proper  was  bom. 
As  during  the  same  period  musical  instruments  were  being 
multiplied,  we  may  presume  that  music  came  to  have  an  ezist- 
enoe  apart  from  words.  And  both  of  them  were  beginning 
to  assume  other  forms  besides  the  religious.  Facta 

having  like  implications  mi,^ht  he  cited  from  the  histories  of 
later  times  and  peoples ;  as  the  practices  of  our  own  early 
Biinatrels,  who  sang  to  the  harp  heroic  mirratives  versified 
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bf  themselreB  to  music  of  their  own  composition :  tbiu 
uniting  the  now  separata  odices  of  poet,  composer,  Tocalist, 
and  instrumentalist.  Bat,  without  further  illustration,  the 
common  origin  and  gradual  difFerentiation  of  Duncing,  Poetiy, 
and  Music  will  be  sufficiently  manifest. 

The  advance  from  the  homogeneous  to  the  heterogoneoos 
is  displayed  not  only  in  the  scporaticm  of  these  arts  from 
each  other  and  from  religion,  but  also  in  the  multiplied 
differentiations  which  each  o{  them  afterwards  undei^oes. 
Not  to  dwell  upon  the  numberless  kinds  of  dancing  that 
have,  in  course' of  time,  come  into  nse ;  and  not  to  occupy 
space  in  detailing  the  progress  of  poetry,  as  seen  in  the  de- 
velopment of  the  various  forms  of  metre,  of  rhyme,  and  of 
general  organization  j  let  us  confine  our  attention  to  music 
as  a  type  of  the  group.  As  argued  by  Dr  Bumey, 

and  as  implied  by  the  customs  of  still  extant  barbarous  races, 
the  first  musical  instruments  were,  without  doubt,  percussive 
— ^icks,  calabashes,  tom-toms — and  were  used  simply  to 
mark  the  time  of  the  dance ;  and  in  this  constant  repeti- 
tion of  the  same  sound,  we  see  musio  in  its  most  homo- 
geneous form.  The  Egyptians  had  a  lyre  with  three 
strings.  The  early  lyre  of  the  Qreeks  had  four,  constituting 
their  tetrachord.  In  course  of  some  centuries  lyres  of  seven 
and  eight  strings  were  employed.  And,  by  the  ezpirataon  of 
a  thousand  years,  they  had  advanced  to  their  "  great  system  " 
of  the  double  octave.  Through  all  which  changes  there  of 
course  arose  a  greater  heterogeneity  of  melody.  Simulta- 
neously there  came  into  use  the  different  modes — Dorian, 
Ionian,  Phrygian,  ^oUan,  and  Lydian — answering  to  our 
keys :  and  of  these  there  were  ultimately  fifteen.  As  yet, 
uowever,  there  was  but  little  heterogeneity  in  the  time  of 
their  music.  Instrumental  music  during  this  period  being 
merely  the  accompaniment  of  vocal  music,  ai.d  vocal  music 
being  completely  subordinated  to  words,— the  singer  being 
also  the  poet,  chanting  his  own  compositions  and  making  the 
teogtha  of  his  notes  agree  with  the  feet  of  his  verse* ;  thers 
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BBaToidably  aroBe  s  tiresome  nmformity  of  measure,  wUch, 
as  Dr  Btimey  says,  "  no  resource*  of  melody  could  disguiBe." 
Lacking  the  complex  rhythm  obtained  by  our  equal  bars  and 
unequal  not«8,  the  only  rhythm  was  that  produced  by  the 
quantify  of  the  syllables,  and  was  of  necessity  comparatively 
monotonous.  And  iurther,  it  may  be  observed  that  the  chant 
thus  resulting,  being  like  recitative,  was  much  less  clearly 
differentiated  irom  onUnary  speech  than  is  our  modem  aong. 
Nevertheless,  conaidering  the  extended  range  of  notes  in  us^ 
the  variety  of  modes,  the  occasional  variations  of  time  conse- 
quent on  changes  of  metre,  and  the  multiplication  of  instru- 
ments, we  see  that  music  had,  towards  the  close  of  Greek 
civilization,  attained  to  considerable  heterogeneity :  not  in- 
deed as  compared  with  our  music,  but  as  compared  with  that 
which  preceded  iu  As  yet,  however,  there  existed 

nothing  but  melody :  harmony  was  unknown.  It  was  not 
until  Christian  chnrch-mosic  had  reached  some  development, 
that  music  in  parts  was  evolved ;  and  then  it  came  into  exist- 
ence through  a  very  unobtrusive  differentiation.  Difficult  as 
it  may  be  to  conceive,  i  priori,  how  the  advance  from  melody 
to  harmony  could  take  place  without  a  sudden  leap,  it  is  none 
the  leas  true  that  it  did  so.  The  circumstance  which  prepared 
the  way  for  it,  was  the  omployment  of  two  ohoirs  singing  al- 
ternately the  same  air.  Aiterwards  it  became  the  practice 
(very  possibly  first  suggested  by  a  mistake)  for  the  second 
choir  to  commence  before  the  first  had  ceased ;  thus  producing 
a  frigue.  With  the  simple  airs  then  in  use,  a  partially  har- 
monious fiigue  might  not  improbably  thus  result ;  and  a  very 
partially  harmonious  fiigne  satisfied  the  ears  of  that  age,  as 
we  know  from  still  preserved  examples.  The  idea  having 
once  been  given,  the  composing  of  airs  productive  of  iii^ 
harmony  would  naturally  grow  up ;  as  in  some  way  it  did 
grow  up  out  of  this  alternate  choir-singing.  And  from  the 
fugue  to  concerted  music  of  two,  three,  four,  and  more  parts, 
the  transition  was  easy  Withoat  pointing  out  in 

detail  the  increasing  complexity  that  resulted  from  introdudug 
17 
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notes  of  Tarious  lengths,  from  the  maltipUoation  of  hdya, 
&om  the  use  of  ttocidentols,  from  varieties  of  timie,  frtnn  ia<^ 
dnlationB  and  so  forth,  it  needs  but  to  contrast  music  as  it  i% 
with  music  as  it  was,  to  see  how  immense  is  the  increase  of 
heterogeneity.  We  see  this  if,  looking  at  music  in  iu  entem' 
ble,  we  enumerate  its  many  di^rent  genera  and  species — if 
we  consider  the  divisions  into  vocal,  instrumental,  and  mixed; 
and  their  subdivisions  into  music  for  different  vucea  and  dif- 
ferent instruments — if  we  observe  the  many  forms  of  sacred 
music,  from  the  simple  hymn,  the  chant,  the  canon,  metet, 
anthem,  &c.,  up  to  the  oratorio ;  and  the  still  more  numerona 
forms  of  secular  music,  from  the  ballad  up  to  the  eerenata, 
&om  the  instrumental  solo  up  to  the  symphony.  Again,  the 
same  truth  is  seen  on  comparing  any  one  sample  of  aboriginal 
muuc  with  a  sample  of  modem  mumo — even  an  ordinary 
song  for  the  piano ;  which  we  find  to  be  relatively  highly 
heterogeneous,  not  only  in  respect  of  the  varieties  in  the  pitch 
and  in  the  length  of  the  notes,  the  Domber  of  different  notes 
sounding  at  the  same  instant  in  company  with  the  voice,  and 
the  variations  of  strength  with  whicb  they  are  sounded  and 
sung,  but  in  respect  of  the  ohooges  of  key,  the  changes  of 
time,  the  changes  of  timbre  of  the  voice,  and  the  many  other 
modifications  of  expression.  While  between  the  old  mono- 
tonons  dance-chant  and  a  grand  opera  of  our  own  day,  with 
lis  endless  orchestral  complexities  and  vocal  combinations, 
the  contrast  in  hetorogeneity  is  so  extreme  that  it  seems 
Bcarcdy  credible  that  the  one  should  have  been  the  ancestor  of 
the  other. 

)126.Were  they  needed,  many  further  illustrations  m<ght 
be  cited.  Qtnng  book  to  the  early  time  when  the  deeds  of  the 
god-king,  chanted  and  mimetically  r^renented  in  dance- 
round  his  altar,  were  further  narrated  in  picture  writings  on 
the  walls  of  temj^  and  palaces,  and  so  constituted  a  rude 
literature,  we  might  trace  the  development  of  Litoratora 
through  phases  in  which,  aa  in  the  Hebrew  Scriptures,  it  pre- 
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Mots  in  ooe  wt>rk,  theology,  ooBtaogoay,  history,  biography, 
oyH  Ibt,  ethics,  poetry ;  through  other  phases  in  vhich,  as  in 
the  niad,  the  roligious,  martial,  historical,  the  epic,  dramatio, 
■nd  lyrio  elements  are  similarly  commingled ;  down  to  its  pre- 
sent heterogeneous  development,  in  which  its  divisions  and 
•ubdiTisioQs  are  so  Qumeroua  and  varied  as  to  defy  (xnnplet« 
ola&siBcation.  Or  we  might  track  the  eTolution  of  Science: 
beginning  with  the  era  in  which  it  wns  not  yet  differentjat^d 
tom  Art,  and  was,  in  union  with  Art,  the  handmaid  of  Be- 
Ugion ;  passing  through  the  era  in  which  the  sciences  were  ao 
few  and  rudimentary,  as  to  be  simultaneously  cultivated  by 
the  same  philosophers ;  and  ending  with  the  era  in  which  the 
genera  and  species  are  so  numerous  that  few  can  enumerate 
them,  and  no  one  can  adequately  grasp  even  one  genus.  Or 
we  might  do  the  like  with  Architecture,  with  the  Drama,  with 
Drees.  But  doabtless  the  reader  is  already  weary  of  iUustra- 
tions ;  and  my  prcnoise  has  been  amply  fulfilled.  I  believe  it 
has  been  shown  beyond  question,  that  that  which  the  German 
physiologists  have  finmd  to  be  a  law  of  organic  develop, 
ment,  is  a  law  of  all  development.  The  advance  from  the 
simple  to  the  complex,  throagh  a  process  of  Buccessive 
differentiations,  is  seen  alike  in  the  earliest  changes  of  the 
Univetse  to  which  we  can  reason  onr  way  back,  and  in  the 
earliest  changes  -wiofih  we  can  inductiTely  establiBb ;  it  is 
seen  in  the  geologic  and  climatic  evolution  of  the  Ikrthj  and 
of  every  single  organism  on  its  Bur&ce ;  it  is  seen  in  the 
evolution  of  Honuuity,  whether  contemplated  in  the  civil- 
ized individual,  or  in  the  aggregations  of  races ;  it  is  seen  in 
the  evolution  of  Societyj  in  respect  alike  of  its  political,  its 
religious,  and  its  economical  organization ;  and  it  is  seen  in 
the  evolution  of  all  those  endless  concrete  and  abstract  pro- 
dacts  of  human  activity,  which  constitute  the  environment 
of  our  daily  life.  From  the  remotest  past  which  Science  can 
fathom,  up  to  the  novelties  of  yesterday,  an  essential  trait  of 
Evolution  hae  been  the  transformation  of  the  homogeneous 
into  the  heterogeneous. 
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{  127.  Hence  die  general  foimola  amved  at  in  the  hat 
chapter  needs  supplementing.  It  is  trne  that  Erolation, 
ander  its  primary  aspect,  is  a  change  from  a  less  coherent 
form  to  a  more  coherent  form,  consequent  on  the  diaaipation 
of  motion  and  integration  of  matter;  bnt  this  ia  by  no  means 
the  whole  tmth.  Along  with  a  passage  from  the  coherent 
lo  the  incoherent,  there  goes  on  a  passage  frvm  the  tmiform 
to  the  mnltiform.  Soch,  at  least,  is  the  &ct  irhererOT  Eroln- 
tion  is  compound;  which  it  is  in  the  immense  majority  of 
cases.  While  there  is  a  progressing  concentration  ot  the 
''SS^S^^>  ^1^^^  ^y  ^3  closer  approach  of  the  matter 
within  its  limits,  or  by  the  drawing  in  of  farther  matter,  or 
by  both;  and  while  the  more. or  less  distinct  parts  into 
which  the  aggregate  divides  and  sub-diTides  are  sererallycon- 
centrating;  these  parts  are  also  becoming  nnlike-^nnlike  in 
size,  or  in  form,  or  in  teztnre,  or  in  composition,  or  in  sereral 
or  all  of  these.  The  same  process  is  exhibited  by  the  whole 
and  by  its  members.  The  entire  mass  is  integrating,  and 
simnltaneonsly  differentiating  from  other  jnasses ;  and  each 
member  of  it  is  also  integrating  and  simultaneously  difiieren* 
tiating  from  other  members. 

Our  conception,  then,  most  unite  these  characters.  As 
we  now  nnderstand  it,  Evolation  is  definable  as  a  change 
from  an  incoherent  homogeneity  to  a  coherent  heterogeneity, 
accompanjing  the  disfiipation  of  motion  and  integration  of 
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}  128.  Bm  now,  does  this  generalization  ozpreet  tlw 
irliole  truth?  Does  it  include  ereiTthing  essentially  cha- 
racterizing Evolution  and  ezclnde  ererTthing  else  F  Doea 
it  comprehend  all  the  phenomena  of  secondary  re-distxibntion 
which  Compound  Evolution  presents^  without  comprehend- 
ing any  other  phenomena  T  A  critical  examination  of  the 
^ts  will  show  that  it  doea  neither. 

Changes  &om  the  less  heterogeneous  to  the  more  hetero- 
geneous, which  do  not  com&  within  what  we  call  Evolution, 
occur  in  every  local  disease.  A  portion  of  the  body  in  whidi 
there  arises  a  morbid  growthj  displays  s  new  diSerentiabion. 
Whether  this  morbid  growth  be,  or  be  not,  more  betero* 
geueooB  than  the  tissaoB  in  which  it  is  seated,  is  not  the 
qaestion.  The  question  is,  whether  the  organism  as  a  whole 
is,  or  is  not,  rendered  more  heterogeneous  by  the  addition 
of  a  part  unlike  every  pre-existing  part,  in  form,  or  com- 
position, or  both.  And  to  this  question  there  can  be  none 
bnt  an  affirmative  answer.  -^g^j  it  may  be  con- 

tended that  the  earber  stages  of  deoompoaition  in  a  dead 
body  involve  inra^ase  of  heterogeneity.  Supposing  the 
chemical  changes  to  oommence  in  Bome  pai-ts  sooner  than  in 
other  parts,  as  they  commonly  do ;  uid  to  a&ct  different 
tissues  in  different  ways,  as  they  must;  it  seems  to  be  a 
necessary  admission  that  the  entire  body,  made  up  of  unde- 
composed  parts  and  parts  decomposed  in  vsrionB  modes  and 
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degrees,  bas  become  more  heterogeneous  than  it  was. 
ThoDgh  greater  homogeneity  will  be  the  eventual  reBalt,  the 
immediate  reBoIt  is  tbe  opposite.  And  yet  this  immediate 
T«Balt  is  certainly  not  Evolution.  Other  instances 

are  tnmished  by  social  disordera  and  disaaterfi.  A  rebellion, 
which,  while  leaving  some  provinces  nodistnrbed^  develops 
itself  here  in  secret  societies,  there  in  public  demonstrations, 
and  elsewhere  in  actual  conflicts,  necessarily  renders  the 
society,  as  a  whole,  more  heterogeneous.  Or  when  a  dearth 
causes  commercial  derangement  with  its  entailed  bank- 
ruptcies, closed  factories,  discharged  operatiyes,  food-riots, 
incendiarisms;  it  is  manifest  that,  as  a  large  part  of  the 
community  retains  its  ordinary  organization  displaying  the 
nsual  phenomena,  these  new  phenomena  must  be  regarded 
as  adding  to  the  complexity  previously  existing.  But  such 
changes,  so  far  from  constituting  further  Evolution,  are  steps 
towards  Dissolution. 

Clearly,  then,  the  definition  arrived  at  in  tbe  last  chapter 
is  an  imperfect  one.  The  changes  above  instanced  as  coming 
within  the  formula  as  it  now  stands,  are  so  obviously  unlike 
the  rest,  that  tbe  inclusion  of  them  implies  some  distinction 
hitherto  overlooked.  Such  further  distinction  we  have  now 
to  supply. 

S  129.  At  the  same  time  that  Erolntion  is  a  change  from 
tbe  homogeneous  to  the  heterogeneous,  it  is  a  change  from 
the  indefinite  to  the  definite.  Along  with  an  advance  from 
simplicity  to  complcxityj  there  is  an  advance  from  confusion 
to  order — from  undetermined  arrangoment  to  determined 
iiiTangement.  Development,  no  matter  of  what  kind, 
exhibits  not  only  a  multiplication  of  unlike  parts,  but  an 
increase  in  the  distinctness  with  which  these  parts  are 
marked  off  from  one  another.  And  this  is  the  distinction 
sought.  For  proof,  it  needs  only  to  re-consider  the 

instances  given  above.  The  changes  constituting  disease, 
have  no   sncb   definiteness,   either  in  locality,   extent,  w 
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ootUne,  as  the  ehaoges  constitatiiig  deTelopmest,  lliongli 
certiuii  morbid  growths  are  more  common  in  some  peirta  of 
the  hoAy  than  in  others  (as  warts  on  the  hands,  cancer  on 
the  breasts,  tubercle  in  the  Innga),  yet  they  are  not  con* 
fined  to  these  parts;  nor,  when  fonnd  od  them,  are  they 
anything  like  so  precise  in  their  relative  positions  as  are 
the  normal  parts  aronud  them.  Their  sizes  are  extremely 
variable :  they  bear  no  snch  constant  proportions  to  th« 
body  as  organs  do.  Their  forms,  too,  aie  &j-  less  specific 
than  organic  forms.  And  they  are  ractremely  confnBed  in 
their  internal  fitmctares.  That  is,  they  are  in  all  respects 
compmratiTely  indefinite.  The  like  peculiarity 

nay  be  traced  in  decomposition.  That  total  indefiniteness 
to  which  a  dead  body  is  finally  reduced,  is  a  state  towards 
which  the  pntrefective  changes  tend  from  their  commence- 
ment. The  advancing  destmction  of  the  organic  com- 
pounds, blnrs  the  minate  stmctme — diminishes  its  dis- 
tinctness. From  the  portions  that  hare  nndergone  moat 
decay,  there  is  a  gradual  transiticm  to  the  less  decayed 
portions.  And  step  by  step  the  lines  of  organization, 
once  so  precise,  disappear.  Similarly  with  social 

changes  of  an  abnormal  kind.  The  disaffection  which 
initiates  a  political  ontbreak,  implies  a  loosening  of  those 
ties  by  which  citizens  are  bound  np  into  distinct  classes 
and  sab-daeses.  Agitation,  growing  into  rerolntionary 
meetings,  foses  ranks  that  are  nsnally  separated.  Acts  of 
insabordination  break  through  the  ordained  limits  to  indi- 
vidual conduct ;  and  tend  to  obliterate  the  lines  previously 
existing  between  those  in  authority  and  those  beneath 
them.  At  the  same  time,  by  the  arrest  of  trade,  artiama 
and  others  lose  their  occupations;  and  in  ceasing  to  be 
fdnctionally  distingnished,  merge  into  an  indefinite  mass. 
And  when  at  last  there  comes  positive  insurrection,  all 
magisterial  and  official  powers,  all  class  distinctions,  and 
all  industrial  difElsrences,  ooase :  organized  society  lapses 
into  an  nnoi^anized  aggregation  of  social  units.     Similarly, 


.dbvGooyk" 


Ki  ram  iaw  or  xvoldtion  cohtikdkb. 

in  BO  ftir  M  famioea  and  pestilences  cause  changM  from 
order  towards  disorderj  tliey  caose  changes  from  definite 
arrangements  to  indefinite  arrangeuieiitB. 

Thns,  then,  is  that  increase  of  heterogeneity  which  con- 
etitntea  Erolntionj  distingnished  from  that  increase  of 
heterogeneity  which  does  not  do  bo.  fhongh  in  disease 
and  death,  individual  or  social,  the  earliest  modification! 
are  additions  to  the  pre-existing  heterogeneity,  they  an 
not  additions  to  the  pre-existing  definiteness.  Tbey  begin 
from  the  very  outset  to  desbroy  this  definiteness ;  and 
gradoally  prodoce  a  heterogeneity  that  is  indeterminate 
instead  of  determinate.  As  a  city,  already  mnltifonn  in  its 
Tarionsly-arranged  stmctares  of  various  architecture,  may 
he  made  more  moltiform  by  an  earthquake,  which  leaves 
part  of  it  standing  and  overthrows  other  parts  in  difierent 
ways  and  degrees,  bnt  ia  at  the  same  time  reduced  fivm 
orderly  arrangement  to  disorderly  arrangement ;  so  may 
organized  bodies  be  made  for  a  time  more  multiform  by 
changes  which  are  nevertheless  disoi^nizing  changes. 
And  in  the  one  case  as  in  another,  it  is  the  absence  of 
definiteness  which  distinguishes  the  multiformity  of  regres- 
sion fi^m  the  moltiformity  of  progression. 

If  advance  from  the  indefinite  to  the  definite  is  an 
essential  characteristic  of  Evolution,  we  shall  of  course  find 
it  everywhere  displayed ;  as  in  the  last  chapter  we  found 
the  advance  from  the  homogeneous  to  the  heterogeneous. 
With  a  view  of  seeing  whether  it  is  so,  let  ns  now  re-oon- 
sider  the  same  eerwal  classes  of  facts. 

{  ISO.  Beginnii^,  as  before,  wi^th  a  hypothetical  iQustra- 
tion,  we  hnve  to  note  that  eat^h  step  in  the  evolution  of  the 
Solar  System,  supposing  it  to  have  originated  frmn  disused 
matter,  was  an  advance  towards  more  definite  structure. 
At  first  irregular  in  shape  and  with  indistinct  margin,  the 
bttenoated  substance,  as  it  conoentrated  and  began  to  rotate, 
must  have  assumed  the  form  ot  an  oblate  spheroid,  whicl^ 
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with  every  increase  of  density,  became  more  BpeciGo  in  oat- 
Kne,  and  Iiad  its  sor&ce  more  sharply  marked  off  from  the 
Bmroimdiii^  Toid.  Simnltaneonsly,  the  constitiient  por- 
tioufl  of  nebaloas  matter,  instead  of  moring  independently 
towBrds  their  common  centre  of  gravity  from  all  pointSj 
knd  revolving  round  it  in  various  planes,  as  they  wonld  at 
first  do,  mnat  have  had  these  planes  more  and  more  merged 
into  a  single  plane,  that  became  less  variable  as  the  ooncen- 
tration  progressed— becune  gradoally  defined. 

According  to  His  hypoth^is,  change  &om  indistinct  cha-  . 
racters  to  distixLct  ones,  was  repeated  in  the  evolution  of 
planets  and  satellites;  and  may  ir  them  be  traced  mnch 
further.  A  gaseous  spheroid  is  less  definitely  limited  tlian 
a  fluid  spheroid,  since  it  is  subject  to  larger  and  more  rapid 
undulations  of  anr&ce,  and  to  much  greater  distortiona  of 
general  form ;  and,  similarly,  a  liqnid  spheroid,  covered  as  it 
must  be  with  waves  of  various  magnitudes,  is  less  d^nite 
than  a  solid  spheroid.  The  decrease  of  oblateness  that  goes 
along  with  increase  of  integration,  brings  relative  definite- 
ness  of  other  elements.  A  planet  having  an  axis  inclined 
to  the  plane  of  its  orbit,  must,  while  its  form  ig  ver} 
oblate,  have  its  plane  of  rotation  much  disturbed  by  the 
attraction  of  external  bodies ;  whereas  its  approach  to  • 
spherical  fonn,  involving  a  smaller  processional  motion, 
involves  less  marked  variations  in  the  direction  of  its  axis. 

With  progressing  settlement  of  the  space-relations,  the 
force-relations  simnltaneously  become  more  settled.  The 
exact  calcolations  of  physical  astronomy,  show  us  how  defi- 
nite these  force-relationB  now  are;  while  their  original 
indefiniteness  is  implied  in  the  extreme  difficnlty,  if  not 
impossibility,  of  subjecting  the  nebular  hypothesis  to  mathe- 
matical treatment, 

^  131.  From  that  primitive  melton  state  of  the  Eart& 
inferable  from  geological  data — a  state  accounted  for  by  the 
nebular   hypothesis    but    inexplicable   on  any  other— the 
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tranBttion  to  ita  existing  state  lias  been  through  stages  is 
whi<^  the  characters  became  more  determinate.  Beaidos 
being  comparatively  unstable  in  surface  and  contour,  a  liqaid 
spheroid  is  less  specific  than  a  solid  spheroid  in  having  no 
fixed  distribatioD  of  parts.  Cmrents  of  molten  matter, 
though  kept  to  certain  general  circnits  \>j  the  conditiooa  of 
nqailibrinm,  cannot,  in  the  absence  of  solid  bonndariesj  be 
precise  or  permanent  in  their  directions :  all  pturts  most  be 
in  motion  with  respect  to  other  parts.  But  a  enporficial 
solidification,  even  thongh  partial,  is  manifestly  a  step 
towards  the  GBtablishment  of  definite  relations  of  position. 
In  a  thin  cniBt,  however,  freqaontly  raptured  by  disturbing 
forces,  and  moved  by  every  tidal  undulation,  fixity  of  re> 
lative  position  can  be  but  temporary.  Only  as  the  cmat 
thickens,  can  there  arise  distinct  and  settled  geographical 
relations.  Observe,  too,  that  when,  on  a  surface 

that  has  cooled  to  the  requisite  degree,  there  begins  to  pre- 
cipitate the  water  floating  above  as  vapour,  the  depoaita 
cannot  maintain  any  definitenese  eitlier  of  state  or  place. 
Falling  on  a  solid  envelope  not  thick  enongh  to  preserve 
anything  beyond  slight  variations  of  level,  the  water  must 
form  shallow  pools  over  areas  sufficiently  cool  to  permit  con- 
densation ;  which  areas  must  pass  insensibly  into  othora  that 
are  too  hot  for  this,  and  most  themselves  &om  time  to  time 
be  aa  raised  in  temperature  as  to  drive  off  the  water  lying 
on  them.  With  progressing  refHgeration,  however,— with 
a  growing  thickness  of  crust,  a  consequent  formation  of 
lar^r  elevations  and  depressions,  and  the  precipitation  of 
more  atmospheric  water,  there  comes  an  arrangement  of 
parts  that  is  comparatively  fixed  in  both  time  and  space } 
and  the  definitenesa  of  state  and  position  increases,  nntfl 
there  results  such  a  distribution  of  contineata  and  oceans 
as  we  now  see — a  distribution  that  is  not  only  topograph]- 
oallypreose,  but  also  in  its  cli&marked  coast-lines  presents 
divisions  of  land  from  water  more  definite  tiian  could  havo 
existed  when  all  the  uncovered  areas  were  low  islands  with 
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■hebisg  beaolieH,  over  wbidlL  iihe  tide  ebbed  uid  flowed  to 
great  distancee. 

Boepeotiug  the  charsctemtice  classed  as  geological,  ve 
IU&7  draw  parallel  inferences.  "Wliile  the  Earth's  cmst  was 
thin,  mountain-chains  were  impossibilities :  there  oonld  not 
bare  been  long  and  well-defined  axes  of  elevationj  with 
diatinct  water-sheds  and  areas  of  drainage.  Moreorer,  the 
denudation  of  small  islands  bj  small  rivers,  and  by  tidal 
streams  both  feeble  and  narrow,  would  produce  no  clearlf- 
marked  sedimeDtar7  strata.  Confused  and  Tarying  masses 
of  detritus,  such  as  we  ncnr  find  at  the  months  of  brooks, 
must  have  been  the  prevailing  formations.  And  these  could 
give  place  to  distinct  strata,  only  as  there  arose  continents 
and  oceans,  with  their  great  rivers,  long  coast-Unes,  and 
wide-spreading  muine  cnrrentfl. 

How  there  most  simultaneously  have  resulted  more  de- 
finite meteorolo^cal  characters,  need  not  be  pointed  out  in 
detail.  That  differences  of  climates  and  seasons  grew 
relatively  decided  as  the  heat  of  the  Bon  became  distin- 
guishable from  the  proper  heat  of  the  Earth;  and  that 
ihe  production  of  more  speoifio  conditions  in  each  locality 
was  aided  by  increasii^  permanence  in  the  distribution  of 
lands  and  seas ;  are  oonclnsions  sufficiently  obvious. 

§  182.  Let  us  tnm  now  to  the  evidence  fumished  by 
organic  bodies.  In  place  of  deductive  illustrations  like  the 
foregoing,  we  shall  here  find  numerous  illnstrations  whidi 
have  been  inductively  established,  and  are  therefore  less 
open  to  criticism.  The  process  of  mammalian  development, 
for  example,  will  supply  us  with  numerous  proofs  rea^- 
described  by  embtyologists. 

The  Sxei  change  which  the  ovum  of  a  mammal  undergoes 
after  continned  segmentation  has  reduced  its  yelk  to  a  mul- 
berry-like mau,  ia  the  appearance  of  a  greater  definiteness 
in  the  peripheral  cells  of  Hob  mass ;  each  of  which  acqnirea 
s  distinct  enveloping  membrane.     These  peripheral  cell% 
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ragiiel7  diBtiBgnialied  from  the  intenml  ooes  by  tbeir 
miniiter  enb-divisioD  as  well  aa  by  their  greater  complete- 
ness, coalesce  to  form  the  blastodenn  or  germinal  mem* 
brane.  PreeenUy,  one  portion  of  this  membrane  is  reu> 
dered  unlike  the  rest  by  the  accomnlation  of  cells  still 
more  enb-divided,  which,  together,  fcmn  tm  optu^ue 
roondish  spot.  This  area  germinoHva,  as  it  is  called, 
shades  o£F  gradoally  into  the  surrounding  parts  of  the 
blastoderm;  and  the  area  pMucida,  subsequently  formed 
in  the  midst  of  it,  is  similarly  withoat  precise  margin. 
The  "  primitive  trace,"  which  makes  its  appearance  in  the 
centre  of  the  area  pellucida,  and  is  the  rudiment  of  that 
vertebrate  azis  which  is  to  be  the  fundamental  character- 
istic of  the  mature  animal,  is  shown  by  its  name  to  be 
at  first  indefinite — a  mere  trace.  Beginning  as  a  shallow 
groove,  it  becomes  slowly  more  pronounced:  its  sides 
grow  higher;  their  summits  overlap,  and  at  l&st  nnite; 
and  so  the  indefinite  groove  passes  into  a  definite  tnbe, 
forming  the  vertebral  canal.  In  this  vertebral  canal  the 
leading  divisions  of  the  brain  are  at  first  discernible  only 
as  slight  bulgings ;  while  the  vertebrse  commence  as 
indistinct  modifications  of  the  tissne  botmding  the  canaL 
Simultaneously,  the  outer  surface  of  the  blastoderm  has 
been  difTerentiating  from  the  inner  surface ;  there  has 
arisen  a  division  into  the  aerons  and  mncons  layers — a 
division  at  the  ontset  indistinct,  and  traceable  only 
about  the  germinal  area,  but  which  insensibly  spreadf 
throughout  nearly  the  whole  germinal  membrane,  and 
becomee  defijiite.  From  the  mncons  layer,  the  develop- 
ment of  the  alimentary  canal  proceeds  as  that  of  the 
Tertebral  canal  does  from  the  serous  layer.  Originally  a 
simple  channel  along  the  under  surface  of  the  embryonio 
mass,  the  intestine  is  rendered  distinct  by  the  bending 
down,  on  each  side,  of  ridges  which  finally  join  to  form  a 
tnbe — the  permanent  absorbing  sur&ce  is  by  degrees  cut  off 
from  that  temporary  absorbing  surface  with  which  it  was 
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sontinuODB  and  nniform.  And  in  nn  Boalogoiu  nuuiitei 
the  entire  embryo,  which  at  first  lies  outspread  on  the 
yelk>sack,  gndnally  rises  up  from  it,  aad  by  the  infold- 
ing of  its  ventral  region,  becomes  a  aeparate  mass,  coq< 
nected  with  the  yelk-sack  only  by  a  narrow  duct. 

These  changes  thnmgh  which  the  general  stmct'nre  is 
marked  oat  with  slowly-increasing  precision,  are  paralleled 
in  the  erolation  of  each  organ.  The  heart  begins  as  a 
mere  aggregation  of  cells,  of  which  the  inner  liqnely  to 
form  blood,  while  the  outer  are  transformed  into  the 
walls ;  and  when  thus  sketched  oat,  the  heart  is  indefinite 
not  only  as  being  nnlined  by  limiting  membrane,  bnt  also 
as  being  little  more  than  a  dilatation  of  the  central  blood* 
ressel.  By  and  by  the  receiving  portion  of  the  cavity 
beoomes  distinct  from  the  propelling  portion.  AFterwards 
there  begins  to  grow  across  Uie  ventricle,  a  eeptnm,  which 
is,  however,  some  time  before  it  shots  off  the  two  halves 
from  each  other ;  while  the  later-formed  septum  of  the 
auricle  remains  incomplete  during  the  whole  of  festal 
life.  Again,  the   liver  commences  by  multipli- 

cation of  certain  cells  in  the  wall  of  the  intestine.  The 
thickening  produced  by  this  mnltiplication  "increase  so 
as  to  form  a  projection  upon  the  exterior  of  the  canal;** 
and  at  the  same  time  that  the  organ  grows  and  becomes 
distinct  from  the  intestine,  the  channels  running  through 
it  are  bvnsformed  into  ducts  having  clBarly-marked  walls. 
Bimilarly,  certain  cells  of  the  external  coat  of  the  alimentary 
canal  at  its  npper  portion,  aconmulate  into  lumps  or  buds 
from  which  the  lungs  are  developed;  and  these,  in  their 
goneral  outlines  and  detailed  stmctnre,  acquire  distinctness 
step  by  step. 

Chuiges  of  this  order  continue  long  after  birth;  and, 
in  tiie  human  being,  are  some  of  them  not  completed 
till  middle  life.  During  youth,  most  of  the  articulai 
surfaces  of  the  bones  remain  rough  and  fissured— the  caU 
sareona  depcoit  ending  irregularly  in  the  snrroonding  car(i> 
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lage.  Bnt  betireen  puberty  uid  tihe  b^  of  thirty,  tIteM 
ttrtiGnlar  surfaces  u«  finished  off  into  smooth,  hard,  sharply^ 
cnt  "epiphyses."  Generally,  indeed,  we  may  say  that  in- 
crease of  definitenesa  costianes  when  there  has  ceased 
to  be  any  appreciable  increase  of  heterogeneity.  And 
there  is  reason  to  think  that  those  modifications  which 
take  place  after  maturity,  bringing  aboat  old  age  and 
death,  are  modifications  of  this  nature;  since  they  cause 
rigidity  of  Btmcture,  a  consequent  restriction  of  move- 
ment and  of  fancbional  pliability,  a  gradual  narrowing  of 
the  limits  within  which  the  vitcd  processes  go  on,  ending 
in  an  organic  adjustment  too  precise — too  narrow  in  ita 
niargin  of  possible  variation  to  permit  tba  requisite  adapts 
tion  to  changes  of  external  conditions. 

i  183.  To  prove  that  the  Eartlt's  Flora  uid  Fadna, 
regarded  either  as  wholes  or  in  their  separate  species,  hare 
progressed  in  definiteness,  is  no  more  possible  than  it  was 
to  prove  that  they  have  progressed  in  heterogeneity :  lack 
of  facts  being  an  obstacle  to  the  one  conclusion  ae  to  the  other. 
If,  however,  we  allow  ourselves  to  reason  &om  the  hypothesis, 
now  daily  rendered  more  probable,  that  every  epeciea  np  to 
the  most -complex,  has  arisen  ont  of  the  simplest  through 
the  aocnmulation  of  modifications  npon  modifications,  just 
aa  every  individoal  arises;  we  shall  see  that  there  must 
have  been  a  progress  from  the  tndetenninate  to  the  deter- 
minate, both  in  the  particular  forms  and  in  the  groups  of 
(brms. 

We  may  set  out  witli  the  significant  &ct  that  the  lowest 
organisms  (which  are  analogous  in  structure  to  the  genna 
of  all  higher  ones]  have  so  little  definiteness  of  character 
that  it  is  difficult,  if  not  impoBsible,  to  decide  whethw  they 
are  plants  or  animals.  Respecting  sundry  of  them  there  are 
nnsettled  disputes  between  soologists  and  botanists ;  and  it 
is  proposed  to  group  them  into  a  separate  kingdom,  forming 
■  oommon  basis  to  the  animal  and  vegetal  kingdoms.     Note 


.dbvGooyk" 


CO  uw  (w  nDLimoR  ocarvamMD.  871 

next  that  among  the  Protozoa,  extreme  indefinitenees  dT  shape 
is  general.  In  sundry  shell-less  Bhizopods  tite  form  is  so 
irregular  as  to  admit  of  no  description;  and  it  is  neither 
alike  in  any  two  individuals  nor  in  the  same  indiyidual  at 
mcceasiTa  momenta.  By  aggregation  of  such  creatnree,  are 
prodaoed,  among  other  indefinite  bodies,  the  SpoDgea^ 
bodies  that  are  indefinite  in  size,  in  contonr,  in  internal 
arrangement.  As  farther  showing  borr  relatiTely  indeter- 
minate ere  the  aimpleet  organiams,  it  may  be  mentioned 
that  their  stmctnres  vary  greatly  with  snrronnding  con> 
ditions :  bo  mnch  so  that,  among  the  Protozoa  and  Pro* 
iopkyta,  many  forms  which  were  once  classed  as  distinct 
species,  and  even  as  distinct  gonera,  are  found  to  be  merety 
Tarieties  of  one  species.  If  now  wo  call  to  mind 

how  precise  in  their  attributes  are  the  highest  oigaiusm»— 
bow  sharply  cut  their  outlines,  how  inyariable  their  pro- 
portions, and'  how  comparatively  constant  their  stmctnres 
under  changed  conditions;  we  cannot  deny  that  greater 
definiteness  is  one  of  their  characteristice.  We  mnat  admit 
that  if  they  have  been  erolved  out  of  lower  organisms,  an 
increase  of  definitenees  has  been  an  accompaniment  of  their 
erolulaon. 

That,  in  course  of  time,  species  have  become  more  sharply 
marked  off  from  other  species,  genera  from  g^iera,  and 
orders  from  orders,  is  a  conolnaion  not  admitting  of  a  more 
positive  establishment  than  the  foregoing;  and  must, 
indeed,  stand  or  &11  with  it.  If,  however,  Bpecies  and 
genera  and  orders  have  arisen  by  "  natural  selection,"  then, 
,  as  Mr.  Darwin  showB,  there  must  have  been  a  tendency  to 
divergence,  causing  the  contrastB  between  groups  to 
become  greater.  Disappearance  of  intermediate  forma, 
less  fitted  for  special  spheres  of  ezistenoe  than  the  es> 
^me  forms  they  connected,  must  have  made  the 
differences  between  the  extreme  funrms  decided;  and  s<^ 
from  indistinct  and  unstable  varietieB,  must  slowly  bar* 
been  prodaoed   distinot  and  stable  species — an  iufereno* 
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wliich  is  in  harmony  with  what  we  know  teapecting  racea 
of  men  and  races  of  domestio  animale. 

§  134.  The  BDCcessive  phases  through  which  societies 
pass,  very  obvioosly  display  the  progress  from  indeter- 
minate arrangement  to  determinate  arrangement.  A  wan- 
dering tribe  of  B&Tagea,  b^g  fixed  neither  in  ite  locality 
nor  in  its  internal  distribation,  ia  for  less  definite  in  the 
relative  positions  of  its  parts  than  a  nation.  In  sach  » tribe 
the  social  relations  are  similarly  confiised  and  unsettled. 
Pohtical  anthority  is  neither  well  established  nor  precise. 
IHstinctionfl  of  rank  are  neither  clearly  marked  nor  im- 
passable. And  save  in  the  diSerent  occapationB  of  men  and 
women,  there  are  no  complete  indnstrtal  divisiotui.  Only 
in  tribes  of  considerable  size,  which  have  enslaved  other 
tribes,  is  the  economical  di&rentiation  decided. 

Any  one  of  these  primitive  societiea,  however,  that  evolves, 
becomes  step  by  step  more  specific.  Increasing  in  size, 
oonseqnently  ceasing  to  be  so  nomadio,  and  restricted  in 
its  range  by  neighboming  societiea,  it  acquires,  after  pro> 
longed  border  warfare,  a  settled  territorial  boundary.  The 
distinction  between  the  royal  race  and  the  people,  evento^y 
amonnts  in  the  popolar  apprehension  to  a  diSference  of 
natore.  The  warrior-class  attains  a  perfect  separation  from 
classes  devoted  to  the  cultivation  of  the  soil,  or  other 
oocnpationa  regarded  as  servile.  And  there  arises  a 
priesthood  that  is  defined  in  its  rank,  its  frinctions,  its 
privileges.  This  sharpness  of  definition,  growing 

both  greater  and  more  varionsly  exemplified  as  societies 
advance  to  maturity,  is  extremest  in  those  that  have 
reached  their  faJX  development  or  are  declining.  Of 
ancient  Egypt  we  read  that  ita  social  divisions  were  precise 
and  ite  costonui  rigid.  Becent  investigations  make  it  more 
than  ever  clew,  that  among  the  Assyrians  and  smronnding 
peoples,  not  only  were  the  laws  onslterable,  but  even  the 
minor  habits,  down  to  those  of  domestic  routine,  f 
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t  sacredness  wliioh  insured  titeir  permaoeQoe.  In  India  u% 
the  preBent  day,  tlie  nnchaiigeable  distinctiionB  of  caste. 
Dot  less  than  the  constancy  in  modes  of  dress,  indostml 
processes,  and  reli^oos  observances,  show  ns  how  fixed  are 
tiiB  arrangementa  where  the  antiquity  is  great.  Kor  doei 
China,  with  its  long-settled  political  organization,  its  elabo> 
(ate  and  precise  conventions,  and  ite  unprogressiTfi  lite> 
ratnre,  iail  to  exemplify  tlie  same  trath. 

The  Bnocessive  phases  of  onr  own  uid  adjacent  societiesj 
fomish  &cts  somewhat  difKirent  in  kind  bnt  Himilm-  in  mesa* 
ing.  Originally,  monarchical  anthority  waa  more  baronial, 
and  baronial  authority  more  monarchical,  than  ofterwardB. 
Between  modem  priests  and  the  priests  of  old  times,  who 
while  officially  teachers  of  religion  were  also  warriors, 
jadgea,  architects,  there  ia  a  marked  difEerence  in  defi- 
niteness  of  function.  And  among  the  people  engaged  io 
prodactire  occupationfi,  the  like  contrasts  would  be  found 
to  hold :  the  industrial  class  has  become  more  distinct 
from  the  military;  and  ita  various  divisions  from  one 
another.  A  history  of  our  constitution,  reminding 

ns  how  the  ipoven  of  £ing.  Lords,  and  Commons,  have 
been  gradually  settled,  would  <dearly  exhibit  anakigoufl 
changes.  Countless  &ot8  bearing  the  like  conatructioiif 
would  meet  us  were  we  to  trace  the  development  of  legis* 
lation;  in  the  BucceeeiTe  stage*  of  which,  we  should  find 
statutes  gradually  rendered  more  specific  in  their  appli- 
cations  to  particular  cases.  Even  now  we  see  that  eadi 
new  law,  beginning  aa  a  vague  proposition,  is,  in  the  course 
of  enactment,  elaborated  into  specific  clauses ;  and  fiirther 
that  only  after  its  interpretatioii  has  been  established  by 
judges'  deciaiona  in  oonrts  of  justice,  does  it  reach  its  final 
definitenesSi  From  the  ftuniLlH  of  minor  institu* 

bona  like  evidence  may  be  gathered.  Beligioua,  charitable, 
litenury,  and  aU  other  sodetiea,  starting  with  ends  and 
methods  rooghly  sketched  out  and  easily  modifiable,  show  as 
bow,  by  the  acciunulation  of  rules  and  precedents,  the  ptub 
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poses  become  more  distmct  and  tlie  modes  of  aotum  vtoie 
restricted ;  imtdl  at  last  decay  follows  a  fixity  which  admitB 
of  no  adaptation  to  new  conditions.  Should  it  be  objeoted 
that  among  civilized  nations  there  are  examples  of  de- 
creasing definiteneaSj  (instance  the  breaking  down  of  limits 
between  ranks,)  the  reply  is,  that  sncb  apparent  exceptions 
•re  the  accompaaimentB  of  a  social  metamorphosis — a 
chai^  from  the  military  or  predatory  type  of  social 
stractnre,  to  the  indnstrial  or  mercantile  type,  during  which 
the  old  lines  of  orguiiaation  are  disa{)peanng  and  the  new 
ones  becoming  m<tfe  marked. 

}  ISfi.  AH  organized  results  of  social  action — aD  snper- 
drganio  stmotaree,  pass  throngh  parallel  phases.  Being,  as 
they  are,  objectiTe  products  of  subjective  processes,  they 
most  display  corresponding  ohuigeB ;  and  that  th^  do  this, 
the  cases  of  Language,  of  Science,  of  Art,  clearly  prove. 

Strike  oat  from  oar  sentences  everything  bat  nouns  and 
verbs,  and  there  stands  displayed  the  vagueness  charao* 
terizing  nndeveloped  tongues.  When  we  note  how  each 
inflection  of  a  verb,  or  addition  by  which  the  case  of  a  noun 
is  marked,  srarves  to  limit  the  coaditioBS  of  action  m  of  ex- 
istence, we  see  that  these  constituents  of  speech  enable  nien 
to  oommudcate  their  thoughts  more  precisely.  That  the 
application  of  an  adjective  to  a  noun  or  an  adverb  to  a  verb, 
narrows  the  dass  of  things  or  changes  indicated,  implies 
that  the  additional  word  servos  to  make  the  proposition 
more  distinct.    And  similarly  with  other  parts  of  speech. 

The  like  effect  r^alts  from  the  multipUcation  of  words  ol 
each  order.  When  the  names  for  objects,  and  acts,  and 
qo^ties,  are  but  few,  the  range  of  each  is  proportionately 
wide,  and  ita  meaning  therefore  nnspecifia.  Tbs  similes  «md 
metaphors  so  much  used  by  aboriginal  races,  indirectly 
and  impsrieotly  suggest  ideas,  whioh  they  cannot  express 
directly  and  perfectly  from  lack  of  words.  Or  to  tc^e  a 
wse  from  ordinary  life,  if  we  compare  the  speech  of  the 
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poasfwt.  who,  ont  of  Ms  Hmited  voca^ItiTy,  can  describe 
the  contests  of  the  bottle  he  carrieB,  only  as  "  doctor*s- 
■tnff"  which  he  has  got  for  his  "aick"  wife,  with  the 
Bppech  of  the  physician,  who  tella  those  edncatod  like 
himself  the  particalar  compoaition  of  the  modiciiiej  and  the 
particular  disorder  for  which  he  has  prescribed  it ;  we  hare 
vividly  bronght  home  to  us,  the  precision  which  language 
gains  by  the  multiplication  of  terms. 

A^n,  in  the  conrse  of  ite  evolation,  each  tongne  acqnircs 
a  furtfa&r  accnracy  through  processes  which  fix  the  meaning 
of  each  word.  Intellectoal  interconrse  slowly  diminishes 
laxity  of  expression.  By  and  by  dictionaries  give  defini- 
tions. And  erentQally,  among  the  most  cnltivated,  inde- 
finiteuess  is  not  tolerated,  either  in  the  terms  osed  or  in  their 
graiiLniatic&l  combinations. 

Oikce  more,  langoi^es  considered  as  wholes,  become 
griidnaUy  more  sharply  marked  off  from  one  another,  and 
from  their  common  parent:  as  witness  in  early  times  the 
divergence  from  the  same  root  of  two  languages  so  unlike 
•8  Greek  and  Latin,  and  in  Uter  times  the  devdopment  ot 
three  Latin  dialects  into  Italian,  {Vench,  and  Spanish. 

§  136.  In  his  "  Sstory  of  the  IndnctiTe  Sciences,"  Dr. 
Whewell  says  that  the  Greeks  failed  in  physical  philosophy 
becaose  their  "  ideas  were  not  distinct,  and  appropriate  to 
the  bets."  I  do  not  quote  this  remark  for  its  lominons- 
ncsB  ;  since  it  would  be  equally  proper  to  ascribe  the 
indistinctness  and  inappropriateness  of  their  ideas  to  the 
imperfection  of  their  physical  philosophy;  but  I  quote  it 
because  it  swves  as  good  evidence  of  the  indefimteness  of 
primitive  scienee.  The  same  work  and  its  fellow  on  "  The 
Philosophy  of  the  Inductive  Sciences,"  supply  other  evi- 
dences equally  good,  because  eqn^y  independent  of  any 
■uch  hypothesis  as  is  here  to  be  established.  B^ipeotiiig 
mathematios,  we  hare  the  fact  that  geometrical  theorems 
p«w  out  of  unpirical  methods  ;  and  that  these  theorems,  at 
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Grab  isolated,  did  nofc  acquire  the  deamess  wliioli  complete 
demonstratioD  gives,  until  they  were  arranged  by  Euclid 
into  a  series  of  dependent  propoBitdons.  At  a  later  period, 
the  same  general  trath  was  exemplified  in  the  progre&s 
from  the  "method  of  exhaustions"  and  the  "method  of 
indivisibles "  to  Ute  "  method  of  limits ; "  which  is  the 
central  idea  of  the  infinitesimal  calcnlns.  In  eariy 

mechanics,  too,  may  be  traced  a  dim  perception  that  action 
and  re-action  are  equal  and  opposite ;  though,  for  ages  afterj 
this  trath  remained  unformulated.  And  similarly,  the 
property  of  inertia,  though  not  distinctly  comprehended 
until  Kepler  lived,  was  vaguely  recognized  long  previously. 
"  The  conception  of  statical  force,"  "  was  never  presented 
in  a  distinct  form  till  the  works  of  Archimedes  appeared ; " 
and  "  the  conception  of  accelerating  force  was  confused,  in 
the  mind  of  Kepler  and  his  contemporaries,  wtd  did  not 
become  clear  enough  for  purposes  of  sound  scientific  reason- 
ing  before  the  succeeding  century."  To  which  specific  asseiv 
tiona  may  be  added  the  general  remark,  that  "  terms  which 
originally,  and  befc»e  the  laws  of  motion  were  fully  known, 
were  used  in  a  very  vague  and  fluctuating  sense,  were 
afterwards  limited  and  rendered  precise."  When 

we  turn  from  abstract  scientific  conceptions  to  tbe  con- 
crete previsions  of  science,  of  which  astronomy  fhmiahea 
numerous  examples,  a  like  contrast  is  visible.  The  times 
at  which  celestial  phenomena  will  occur,  have  been  predicted 
witb  ever-increasing  accnracj.  Errors  once  amounting  to 
days  are  now  diminished  to  seconds.  The  correspondence 
between  the  real  and  supposed  forms  of  orbits,  has  been 
gradoallyrendered  more  precise.  Originally  tlioaght  circular, 
thenepit^lical,  then  elliptical,  orbits  are  now  ascertained  to 
be  curves  which  always  deviate  from  perfect  ellipseg,  and 
are  ever  undo^ing  changes. 

But  the  general  advance  of  Science  in  definiteuesa,  is  beat 
ihown  by  the  contrast  between  its  qualitative  stage,  and  ita 
quantitative  stage.    At  first  the  &ota  ascertained  were,  thai 
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btftwoen  aacli  and  bocIl  phenomeiia  Bome  connexioii  existed 
B-that  the  appeanncea  a  and  b  alwayB  occurred  together  or 
in  Bnccession ;  btit  it  waa  known  neither  what  was  the 
nature  of  the  relation  between  a  and  b,  nor  how  mnch  of  a 
accompanied  so  macb  of  b.  The  development  of  Science 
has  in  part  been  the  reduction  of  these  vague  connezionB  to 
distinct  ones.  Most  relations  have  been  classed  aa  me- 
chanical, chemical,  thermal,  electric,  magnetic,  &o. ;  and  we 
have  learnt  to  infer  the  amoonta  of  the  antecedents  and  con- 
sequents &om  each  other  with  exactness.  Of 
iUoBtrations,  some  famished  b^  physics  have  been  given ; 
and  from  other  sciences  plenty  may  be  added.  We  have 
positively  ascertained  the  constituents  of  numerons  com' 
pounds  which  our  uicestors  could  not  analyze,  and  of  a  far 
greater  number  which  they  never  even  saw }  and  the  com- 
bining equivalents  of  these  elements  are  accurately  calcu- 
lated. Physiology  shows  advance  &om  qualitative  to  qnan- 
titative  prevision  in  the  weighing  and  measuring  of  organic 
prodncte,  and  of  the  materials  consumed;  as  well  as  in 
measurement  of  functions  by  the  spirometer  and  the  sphyg- 
ip.cgraph.  By  Pathology  it  is  displayed  in  the  nse  of  the 
statistical  method  of  determining  the  sources  of  diseases, 
and  the  efiects  of  treatment.  In  Botany  and  Zoology,  the 
numerical  compuisons  of  Floras  and  Faunas,  leading  to 
specific  conclusions  respecting  their  sources  and  diatribu- 
idons,  illustrate  it.  And  in  Socaology,  questionable  as  are 
the  conclusions  nsnally  drawn  from  the  classified  snm-totala 
of  the  census,  from  Board-of-Trade  tables,  and  frY>m 
criminal  returns,  it  mnst  be  admitted  that  these  imply  a 
prc^fress  towards  more  accurate  conceptions  of  social 
phenomena. 

That  an  essential  characteristic  of  advancing  Science  ia 
increase  in  definiteness,  appears  indeed  almost  a  troism, 
when  we  remember  that  Science  may  be  described  aa 
definite  knowledge,  in  contradistinction  to  that  indefinite 
knowledge  possessed  by  the  nncnltured.      And  if,  as  w« 
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cannot  qnestion.  Science  haa,  in  the  ooorBe  of  agss,  been 
evolyed  ont  of  tJiia  indefinite  knowledge  of  the  uncultured; 
then,  the  gradual  acquirement  of  that  great  definitenesrf 
which  now  distinguishes  it,  most  hare  been  a  leading  trait 
in  its  evolution. 

{  137.  The  Arts,  indaetrial  and  testhetic,  eapply  illnsb^- 
tions  perhaps  still  more  striking.  Flint  implements  of  the 
kind  recently  found  in  certain  of  the  later  geologic  deposits, 
show  the  extreme  want  of  precision  in  men's  first  handi- 
iTorks.  Though  a  great  advance  on  these  is  seen  in  the 
tools  and  vreapons  of  existing  savage  tribes,  yet  an  inexact- 
ness in  forma  and  fittings  distinguishes  such  tools  and 
weapons  from  those  of  cirihzed  races.  In  a  smaller  degree, 
the  productions  of  the  less-advanced  nations  ore  character- 
ized by  like  defects.  A  Chinese  junk,  with  all  its  con- 
tained fnmitore  and  appliances,  nowhere  presents  a  line 
that  is  quite  straight,  a  uniform  cnrve,  or  a  true  sur- 
face. Nor  do  the  atensils  and  machines  of  our 
ancestors  &il  to  exhibit  a  similiv  inferiority  to  our  own. 
An  antique  chair,  an  old  fireplace,  a  lock  of  the  last  oentuiy, 
pr  almost  any  article  of  household  nse  that  has  been  pr^ 
served  for  a  few  generations,  proves  by  contrast  bow  greatly 
the  indufitrial  products  of  our  time  excel  those  of  the  past  in 
their  accuracy.  Since  planing  machines  have  been  invented* 
it  has  become  possible  to  produce  absolutely  str^ght  lines, 
and  surfaces  bo  truly  level  as  to  be  air-tight  when  applied  to 
each  other.  While  in  the  dividing-engine  of  Troughton,  in 
the  micrometer  of  Whitworth,  and  in  microscopes  that  show 
fifty  thousand  divisions  to  the  inch,  we  have  an  exactncsf 
as  far  exceeding  that  reached  in  the  works  of  our  great- 
grandfathers, as  theirs  exceeded  that  of  the  aboriginal 
celt-makers. 

In  the  Fine  Arts  there  has  been  a  parallel  progress. 
From  the  mdely-carved  luid  painted  idols  of  savages, 
through  the  early  scalptnres  characterized  by  limbs  with* 
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oat  niiucular  detail,  vooden-lookiiig  drapery,  and  Tacea 
devoid  of  iadmdnality,  up  to  the  later  etataes  of  the  Gi-eeks 
or  some  of  those  now  produced,  the  increased  aocnraoy  of 
re|a«aeiitation  is  conspicaons.  Compare  the  moral  paint* 
ingfl  of  the  Egyptians  with  the  paintings  of  medieval 
Europe,  or  these  with  modem  paintings,  and  the  more 
preciBe  rendering  of  the  appeaiAnces  of  objects  is  mani- 
fest. It  is  the  atoae  with  fiction  and  the  drama. 
Id  the  marrelloas  tales  current  among  Eastern  nations,  in 
the  romantic  l^ends  of  feudal  Europe,  as  well  as  in  tha 
mystery-plays  and  those  immediately  sacceeding  them,  we 
see  great  want  of  correspondence  to  the  realities  of  life  j 
alike  in  the  predominance  of  Bnp^matnral  events,  in  thfi 
extremely  improbable  coincidences,  and  in  the  vaguely- 
indicated  personages.  Along  with  social  advance,  there 
has  been  a  progressive  dimination  of  nnnatnralness — an 
approach  to  truth  of  representation.  And  now,  novels  and 
plays  are  applauded  in  proportion  to  &&  fidelity  with  which 
they  exhibit  individual  characters ;  improbabilitiieB,  like  the 
impossibilitieB  which  preceded  them,  ore  disallowed;  and 
tiiere  is  even  an  incipient  abandonment  of  those  elaborate 
plots  which  life  rarely  if  ever  furnishes. 

§  188.  It  would  be  easy  to  accumulate  evidences  of  other 
kinds.  The  progress  from  myths  and  legends,  extreme 
m  their  misrepresentations,  to  a  history  that  has  slowly 
become,  and  is  still  becoming,  more  accurate;  the  esta- 
blishment of  settled  systematic  methods  of  doing  things, 
instead  of  the  indeterminate  ways  at  first  pnrsned — these 
might  be  enlarged  upon  in  farther  exemplification  of  the 
general  law.  But  the  basis  of  induction  is  already  wide 
enough.  Proof  that  all  Evolution  is  from  the  indefinite  to 
the  definite,  we  find  to  be  not  less  abundant  than  proof 
that  all  Evolntion  is  from  the  homogeneoos  to  the  hete- 


It  should,  however,  be  added  that  this  advance  in  definite- 
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oess  is  not  a  primary  bnt  a  Becondaiy  phenomeiHm — ^ia  a 
resnlt  incidental  on  other  changieH.  The  tmnsformation  of 
a  whole  that  was  originally  diffused  and  onifonn  into  a  con- 
centnted  combination  of  multiform  parts,  implies  progres- 
Bire  eepamtion  both  of  the  whole  from  ita  environment  and 
of  the  parts  from  one  another.  While  this  is  going  on  there 
mnst  be  indistinctneas.  Only  as  the  whole  gains  density, 
does  it  become  sharply  marked  off  from  the  space  or  matter 
lying  ontside  of  it;  and  only  as  each  separated  diTiaioD 
draws  into  its  mass  those  peripheral  portions  which  are  at 
first  imperfectly  dieonited  from  the  petipherel  portions  of 
neighbonring  divisiona,  can  it  acquiroanytbinglike  aprecisa 
outline.  That  is  to  say,  tJie  increasing  definitenesa  ia  a  conco- 
mitant of  the  increasing  consolidation,  general  and  local. 
While  t3i6  secondary  re-diatribationa  are  erer  adding  to  the 
heterogeneity,  the  primary  re-diatribntion,  while  augmenting 
the  integration,  ia  incideotaUy  giving  distinctness  te  th&  in- 
creasingly-nnlike  parts  as  well  as  to  the  aggregate  of  them. 
Bat  thongh  this  nnirersal  trait  of  Evolation  is  a  necessary 
accompaniment  of  tht  traits  set  forth  in  preceding  chapters, 
it  is  not  expi-esacd  in  the  words  nsed  to  describe  them.  It 
is  therefore  needfdl  fiirthw  to  modify  onr  formula.  The 
more  specific  idea  of  Evolntiou  now  reached  is— a  change 
from  an  indefinite^  incoherent  homogeneity,  to  a  definite 
coherent  heterogennty,  accompanying  the  diasipatton  ol 
motioQ  and  integration  ot  mattw. 


.dbvGooyk" 


G&IFTKB  XTIL 

THE  LAW  OF  BVOLOTION  COKCLODED. 

)  139.  Tlie  conception  of  Evolution  elaborated  in  ths 
jbregoing  cliapters,  is  still  incomplete.  True  thoagh  it  is 
it  is  not  the  whole  truth.  The  tramfonnatioiis  which  all 
things  undergo  daring  the  ascending  phases  of  their  exist* 
ence,  wo  have  contemplated  under  three  aspects ;  and  by 
uniting  these  three  aspects  as  'simultaneoosly  presented,  we 
have  formed  an  approximate  idea  of  the  transformatioiu. 
Bub  there  are  concomitant  changes  about  which  nothing  has 
yet  been  said;  and  which,  though  loss  conspicnooa,  are  no 
less  easential. 

For  thus  far  we  hare  attended  only  to  the  re-dintribation 
of  Matter,  neglecting  the  accompanying  re*distribution  of 
Motion.  Distinct  or  tacit  reference  has,  indeed,  repeatedly 
been  made  to  the  digaipatiou  of  Motion,  that  goes  on  along 
witli  the  concentration  of  Matter ;  and  were  all  Erolutioii 
absolutely  simple,  the  total  fact  would  be  contained  in  the 
proposition  that  as  Motion  dissipates  Matter  concentrates. 
But  while  we  have  recognized  the  ultimate  re-distribu- 
Hon  of  the  Motion,  we  hare  passed  over  its  proximate  re-dis* 
tribation.  Thoi^h  something  has  from  time  to  time  bees 
said  about  the  escaping  motion,  nothing  has  been  said 
about  the  motion  that  does  not  escape.  In  proportion  as 
Evolatdon  becomes  compoond — in  proportion  aa  an  aggre- 
gat*  retains,  fbr  a  considerable  time,  such  a  qaantity  of 
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motion  as  permits  seconilaiy  redistributions  of  ita  com- 
ponent mAtter,  there  necessarily  arise  secondary  re-distri- 
bations  of  its  retained  motion.  As  fast  as  the  parts 
are  transformed,  there  goes  on  a  transformation  of  the 
sensible  or  inscnsiblu  motion  possessed  by  the  parts.  Tho 
parts  cannot  become  progressively  integrated,  either  indivi- 
dually or  aa  a  combination,  withont  iheir  motions,  indivi- 
dnal  or  combined,  becoming  more  integrated.  There  cannot 
arise  among  the  parta  heterogeneities  of  size,  of  form,  of 
quality,  withoat  there  also  arising  heterogeneities  in  the 
amoonts  and  directions  of  thoir  motions,  or  the  motions  of 
their  molecoles.  And  increasing  definiteness  of  the  parts 
implies  mcreasing  definiteness  of  their  motions.  In  short, 
the  rhythmical  actions  going  on  in  each  aggr^ate,  most 
differentiate  and  integrate  at  the  same  time  thnt  the  stmc- 
ture  does  so. 

The  general  theory  of  this  re>distribiition  of  the  retained 
motion,  most  here  be  briefly  stated.  Properly  to  supplement 
oar  conception  of  Evolntion  nnder  its  material  aspect  by  a 
conception  of  Evolution  nndor  its  dynamical  aspect,  we  hare 
to  recognize  the  sonrce  of  the  integrated  motions  that  arise, 
and  to  see  how  their  increased  moltiformity  and  definiteness 
are  necessitated.  If   Evolution  is  a  passage  of 

matter  from  a  difiosed  to  an  a^regated  state — ^if  while  the 
dispersed  units  are  losing  part  of  the  insensible  motion 
which  kept  them  dispersed,  there  arise  among  coherent 
masses  of  them,  any  sensiblo  motions  with  respect  to  one 
another;  then  this  sensible  motion  must  previously  hare 
existed  in  the  form  of  insensible  motion  among  the  nnits. 
If  concrete  matter  arises  by  the  aggregation  of  diffused 
matter,  then  concrete  motion  arises  by  the  aggregation  of 
diffused  motion.  That  which  comes  into  existence  as  the 
moTcmcnt  of  masses,  implies  the  cessation  of  an  eqniralcnt 
molecular  movement.  While  we  mnst  leare  in  the  shape  of 
hypothesis  the  belief  that  the  celestial  motions  have  thus 
oH-finated.  wr  may  see,  as  a  matter  of  fact,  that  this  is  the 
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geDeeiH  of  all  sensible  motions  oq  the  Earth's  surface.  At 
before  showii  (§69),  the  denadation  of  lands  and  deposit 
of  new  strata,  are  effected  by  water  in  the  coarse  of  its  d^ 
■cent  to  the  sea,  or  during  the  arrest  of  those  aadalationa 
produced  on  it  hj  winds ;  and,  as  before  shown,  the  elev»* 
tion  of  water  to  the  height  whence  it  fell,  is  due  to  solar 
heat,  as  is  also  the  genesis  of  those  aerial  currents  which 
drift  it  about  when  evaporated  and  agitate  its  surface  whea 
condensed.  That  is  to  say,  the  molecular  motion  of  tho 
stherial  mediom  is  transformed  into  the  motion  of  gasesj 
thence  into  the  motion  of  liquids,  and  thence  into  the  mo- 
tion of  solida— stages  in  each  of  which  a  certain  amount 
of  molecular  motitm  ia  lost  and  an  equivalent  motion  of 
masses  gained.  It  is  the  same  with  organic  movements. 
Certain  rays  issuing  firom  the  Sun,  enable  the  plant  to 
rednce  special  elements  existing  in  gaseous  combination 
•ronnd  it,  to  a  solid  form— enable  the  plant,  that  is,  to 
grow  and  carry  on  its  fouctioaal  changes.  And  since 
growth,  equally  with  circulation  of  sap,  is  a  mode  of  sen- 
sible motion,  while  those  rays  which  have  been  expended 
in  generating  it  consist  of  insensible  motions,  we  have 
here,  too,  a  transformation  of  the  kind  alleged.  Animals, 
derived  as  their  forces  are,  directly  or  indirectly,  from 
plants,  carry  this  transformation  a  step  further.  Tlic 
automatic  movements  of  the  viscera,  together  with  the 
voluntary  movements  of  the  limba  and  body  at  large,  arise 
at  the  expense  of  certain  molecular  movements  through* 
out  the  nervous  and  muscular  tissues ;  and  these  originally 
■rose  at  Uie  expense  of  certain  other  molecular  move- 
ments propagated  by  the  Sun  to  the  Earth ;  ao  that  both 
the  stmctural  and  functional  motions  which  organio  Evo- 
lution displays,  are  motions  of  i^grcgates  generated  by 
the  arrested  motions  of  units.  Even  with  the  aggregates  of 
these  aggregates  the  same  rule  holds.  For  among  associated 
men,  the  progress  is  ever  towards  a  mei^ng  of  individual 
actions  in  the  actions  of  corporate  bodies.     While,  then, 
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during  Evolution,  the  escaping  motioa  becomes,  by  psrpe- 
tonllf  widening  diaperaioa,  more  disintegr&ted,  tbe  motioa 
tliat  13  for  a  time  retained,  becomes  more  integrated ;  and 
BO,  considered  dynamically,  Eroliitioii  is  a  decrease  in  the 
relative  moremeats  of  parts  and  on  increase  in  the  relatiro 
movements  of  wbolea— using  the  words  pirta  and  wholes 
in  their  most  general  seDsea.  The  advance  ia  &oni  the 
motions  of  simple  molecoles  to  the  motions  of  compoond 
molecules;  &om  molecolar  motions  to  the  motions  of  masses; 
and  &om  the  motions  of  smaller  masses  to  the  motions  of 
larger  masses.  The  aocompanying  chai^  towards 

greater  multiformity  among  the  retained  motions,  takes 
place  under  the  form  of  an  increased  rariety  of  rhythms. 
We  have  ah^ady  seen  that  all  motion  is  rhythmical,  from 
the  infinitesimal  vibrations  of  infinitesimal  molecules,  up 
to  those  vast  oscillations  between  perihelion  and  aphelion 
performed  by  vast  celestial  bodies.  And  as  the  confaraat 
between  these  eztreme  cases  suggests,  a  multiplication  of 
rhythms  most  accompany  a  multiplication  in  the  degrees 
and  modes  of  aggregation,  and  in  the  relations  of  the  aggre- 
gated masses  to  incident  forces.  The  degree  or  mode  of 
aggregation  will  not,  indeed,  affect  the  rate  or  extent  of 
rhythm  where  the  incident  force  increases  as  the  i^gregato 
increases,  which  is  the  case  with  gravitation :  here  the  only 
cause  of  variation  in  rhythm,  is  difference  of  relation  to  the 
incident  forces;  as  we  see  in  a  pendalam,  which,  though 
nnafiEected  in  its  movements  by  a  change  in  the  weight  at 
the  bob,  alters  its  rate  of  oscillation  when  taken  to  the 
equator.  But  in  all  cases  where  the  incident  forces  do  not 
vary  as  the  masses,  every  new  order  of  ^^^gation  initialsii 
s  new  order  of  rhythm :  witness  the  conclosion  drawn  from 
the  recent  researdtes  into  Tudiant  heat  and  light,  that  the 
molecules  of  different  gases  have  different  rates  of  nndolation. 
So  that  increased  multiformity  in  the  arrangement  of 
matter,  necessarily  generates  increased  multiformity  of 
ihythm;  both  through  increased  variety  in  the  sizes  and 
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brtns  of  aggregates,  and  through  increased  rarlety  in  their 
relations  to  the  forces  which  moTe  them.  That 

these  motions  as  they  become  more  integrated  and  more 
heterogeneous,  mnst  become  more  definite,  is  a  propositioa 
that  need  not  detain  us.  In  proportion  as  an^  part  of  an 
erolviiig  whole  segregates  and  consolidates,  and  in  so  doing 
loses  the  relative  mobility  of  its  components,  its  aggregate 
niotion  must  obviously  acquire  distinctness. 

Here,  then,  to  complete  our  conception  of  Evolution,  we 
have  to  contemplate  throughonb  the  Cosmos,  these  metamoi^ 
morphoses  of  retained  motion  that  accompany  the  metamoi^ 
phoses  of  component  matter.  We  may  do  this  witii  oompa* 
rotive  brevity  :  the  reader  having  now  become  so  for  familiar 
with  the  mode  of  looking  at  the  &cts,  that  less  illustration 
will  suffice.  To  save  space,  it  will  be  convenient  to  deal 
with  the  several  aspects  of   the   metamorphoses    at   the 


{  140.  Dispersed  matter  moving,  as  we  see  it  in  a  spiral 
nebula,  towuds  the  common  centre  of  gravity,  from  all 
points  at  all  distancea  with  all  d^rees  of  indirectness,  mnst 
carry  into  the  nebulous  mass  eventually  formed,  innumerable 
momenta  contrasted  in  their  amounts  and  directions.  Aa 
Hie  integration  progresses,  snch  parts  of  these  momenta  aa 
conEict  are  mntnally  neutralized,  and  dissipated  as  heat.  The 
oat-standing  rotatory  motion,  at  first  having  unlike  angular 
velocities  at  the  periphery  and  at  various  distances  from  the 
centre,  has  its  diSerences  of  angular  velocity  gradually  re> 
duoed ;  advancing  towards  a  final  state,  now  nearly  reached 
by  the  Son,  in  which  the  angular  velocity  of  the  whole  mass 
is  the  same— in  which  the  motion  is  integrated.  Soi, 

too,  with  each  planet  and  satellite.  Progress  from  the 
motion  of  a  nebulous  ring,  incoherent  and  admitting  of  mnoh 
relative  motion  within  its  mass,  to  the  motion  of  a  dense 
^>hflroid,  is  progress  to  a  motion  that  is  completely  into- 
gratiid.    Thn  rotation,  and  the  translation  thK>ugh  spaoe^ 
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icTorally  become  one  and  iBdirisible.  Meanwhile, 

there  goes  on  th&t  farther  integration  by  vhicli  the  motions 
of  all  the  parta  t^  the  Solar  System  ore  rendered  mntimlly 
dependent.  liocally  in  each  planet  and  its  Batellites,  and 
gcnemlly  in  the  Sns  and  the  planets,  we  hare  a  system  of 
simple  and  compoond  rhytluns,  with  periodic  and  secular 
Toriations,  forming  together  an  integrated  set  of  morementa. 
The  matter  which,  in  its  origiual  diffused  state,  had 
motions  that  were  confnsed,  indeterminate,  or  without 
gharply-marked  distinctions,  has,  daring  the  erolntion  of 
the  Solar  System,  acquired  definitely  heterogeneoos  motions. 
The  peHoda  of  rerolntion  of  all  the  planets  and  satellites 
are  nnlike ;  as  are  also  their  times  of  rotation.  Ont  of 
those  definitely  heterogeneons  motions  of  a  simple  kind, 
arise  others  that  are  complex,  bnt  still  definite ; — aa  those 
produced  by  the  revolntions  of  satellites  compounded  with 
the  revolntions  of  their  primaries ;  as  tiiose  of  which  pre- 
cession is  the  resolt;  and  as  those  which  are  known  as 
perturbations.  Each  additional  complexi^  of  stmcture  has 
cansed  additional  complezily  of  movements ;  bat  still,  a  de- 
finite complexity,  as  is  shown  by  having  calcalable  reaolts. 

§  141.  While  the  Earth's  sarfoce  was  molten,  the  cmrents 
in  the  volaminona  atmosphere  snrroanding  it,  mainly  of 
ascending  heated  gases  and  of  descending  precipitated 
liqnids,  mnat  hare  been  local,  nnmcroua,  indefinite,  and  but 
little  distinguished  from  one  another.  Bnt  an  &st  as  the 
surface  cooled,  and  aolar  radiation  began  to  cause  appre- 
ciable differences  of  temperature  between  the  equfttorial 
and  polar  regions,  a  decided  atmospheric  circulation  from 
piilea  to  equator  and  from  equator  to  poles,  must  have  slowly 
established  itself :  the  vast  moving  masses  of  air  becoming, 
at  last,  trade-winds  and  other  such  permanent  definite 
currents  These  integrated  motions,  once  com- 

paratively homogeneous,  were  rendered  heterogeneous  aa 
great  islands  and  continents  arose,  to  complicate  them  by 
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|>enodio  winds,  caoBecl  by  tte  varied  lieating  of  wide  tracts 
of  land  at  diCEerent  seasons.  Rhythmioal  motions  of  a  con- 
stant and  simple  kind,  were,  hj  increasing  multiformity  of 
tlte  Earth's  enrface,  differentiated  into  an  inToIved  com* 
binatioa  of  constant  and  recurrent  rhytimical  motions, 
joined  irith  smaller  motions  that  are  irregular. 

Parallet  changes  mnst  hare  taken  place  in  the  motions  of 
water.  On  a  thin  cmst,  admitting  of  but  small  elevations 
and  depreseioDS,  and  therefore  of  but  small  lakes  and  seas, 
none  b^ond  small  local  circulations  were  possible.  But 
along  with  the  formatioQ  of  continents  and  oceans,  came  the 
vast  moremeots  of  water  from  warm  latitudes  to  cold  and 
from  cold  to  warm — movements  increasing  in  amount,  in 
defioitenesB,  and  in  variety  of  distribution,  as  the  fea- 
tures of  the  Earth's  snriace  became  larger  and  more  con- 
trasted. The  like  holds  with  drainage  waters.  The 
tricklings  of  insignificant  streams  over  narrow  pieces  of  land, 
wereoncetheonlymotiona  of  such  waters;  but  as  fast  as  wide 
BTBoa  came  into  existence,  the  motions  of  many  tributaries 
became  massed  into  the  motions  of  great  rivers;  and  instead 
of  motions  very  much  alike,  tbere  arose  motions  oonsider- 
ably  varied. 

Kor  can  we  well  doubt  that  the  movements  in  the 
Earth's  crust  itself,  have  presented  an  analogoos  progress. 
Small,  nomerons,  local,  and  very  mnch  like  one  another, 
while  the  cmst  was  thin,  the  elevations  and  subsidences 
must,  as  the  crost  thickened,  have  extended  ovor  larger 
areas,  mnst  have  continued  for  longer  eras  in  the  same 
directions,  and  mnst  have  been  made  more  nnlike  in  diSe> 
I'ont  regions  by  local  differences  of  structure  is  the  crust. 

&  142,  In  organisms  the  advance  towards  a  more  inte- 
grated,  heterogeneous,  and  definite  distribution  of  the  re- 
tained motion,  which  accompanies  the  advance  towards  a 
mora  integrated,  heterogeneous,  and  definito  distribution  of 
the  component  matter,  is  mainly  what  we  understand  as  ths 
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development  of  fiinotiocs.  .AH  active  tonctioiia  are  eithcc 
Bensible  movemeuts,  aa  Qiaa»  prodaced  by  contmctUe 
orgQiiH;  or  Bach  insensible  moTements  as  those  propagated 
through  the  nerves;  or  each  insenBible  moyements  aa  those 
by  which,  in  secreting  organs,  molecahir  re-arrangementa 
are  effected,  and  neir  combinations  of  matter  produced. 
And  what  we  havo  here  to  observe  iSj  that  during  erolntioa, 
functions,  like  stmctnres,  become  more  consolidated  in- 
dividnall;,  as  well  aa  more  combined  with  one  another,  at 
the  same  time  that  they  become  more  moltiform  and  more 
distinct. 

The  nntritive  joices  in  animals  of  low  t3rpe8,  move  hither 
and  thither  throngh  the  tissues  qnite  irregntarly,  aa  local 
strains  and  pressures  determine:  in  the  absence  of  a  dis- 
tinguishable blood  and  a  developed  vascular  system,  there 
is  no  definite  circolation.  But  along  with  the  stmotnral 
evolution  which  establishes  a  finished  apparatus  for  dis> 
tributing  blood,  there  goes  on  the  functional  evolution 
which  establishes  large  and  rapid  movemmts  of  blood, 
definite  in  their  courses  and  definitely  distinguished  aa 
efferent  and  afferent,  and  that  are  heterogeneous  not  simply 
in  their  directions  but  in  their  characters — ^being  hero  di- 
vided into  gushes  and  there  oontinnons. 

Instance,  again,  the  way  in  which,  acoompair^g  the 
■tmctnral  differentiations  and  integrations  of  the  aliments 
ary  canal,  there  arise  differentiations  and  integrations 
both  of  its  mechanical  movements  and  its  actions  <^  a  non* 
mechanical  kind.  Along  an  alimentary  camd  of  a  primitive 
type,  there  pass,  almost  nniformly  from  end  to  end,  waves  of 
constriction.  But  in  a  well-organized  alimentary  canal, 
(he  waves  of  constriction  are  widely  nnlike  at  different 
parts,  in  thoir  kinds,  strengths,  and  rapidities.  In  the  month 
they  become  movements  of  prehension  and  mastication— 
now  occurring  in  quick  saocession  sad  now  ceasing  tor 
hours.  In  the  oesophagus  these  contractions,  propulsive  in 
(heir  office,  and  travelling  with  considerable  speed,  take 
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place  at  interraU  dnring  eating,  acd  then  do  not  take 
place  till  the  next  meal.  In  the  etomach  another  modi* 
ficatioD  of  this  originally  uniform  action  occurs :  the 
moscnlar  constrictiona  are  powerfiil,  and  continue  daring 
the  long  periods  that  the  stomach  contains  food.  Tbrongh* 
oat  the  upper  intestinee,  again,  a  further  difference  shows 
itself — the  waves  travel  along  without  cessation  bat  are 
relatively  moderate.  Finally,  in  the  rectum  this  rhythm 
departs  in  another  way  £rom  the  common  typet  qni* 
escence  lasting  for  many  hoars,  is  followed  by  a  series 
of  strong  contractions.  Meanwhile,  the  essential  actions 
which  these  movements  aid,  have  been  growing  more 
definitely  heterc^Deons.  Secretion  and  absorption  are 
no  longer  carried  on  in  mnch  the  same  way  from  end  to 
end  of  the  tube;  bnt  the  general  function  divides  into 
various  subordinate  functions.  The  solvents  and  ferments 
furnished  by  the  coats  of  the  canal  and  the  appended  glands, 
become  widely  unlike  at  upper,  middle,  and  lower  parts  of 
the  canal ;  implying  different  kinds  of  molecular  changes. 
Here  the  process  is  mainly  secretory,  there  it  is  mainly 
absorbent,  while  in  other  places,  as  in  the  cesophagus, 
neither  secretion  nor  absorption  takes  place  to  any  ap- 
preciable extent.  While  these  and  other  internal 
motions,  sensible  and  insensible,  are  being  rendered  more 
various,  and  severely  more  consolidated  and  distinct,  there 
is  advancing  the  integration  by  which  they  are  united  into 
loc^  groups  of  notions  and  a  combined  system  of  motions. 
While  the  function  of  alimentation  sub-divides,  its  snb- 
divisions  become  co-ordinated,  so  that  muscular  and  secretory 
actions  go  on  in  concert,  and  so  that  excitement  of  one  part 
of  the  canal  sets  up  excitement  of  the  rest.  Moreover,  the 
whole  alimentary  funclaon,  while  it  supplies,  matter  for  the 
eircnlatory  and  respiratory  fiinctions,  becomes  so  integrated 
with  them  that  it  cannot  for  a  moment  go  on  without  them. 
And,  as  evolution  advances,  all  three  of  these  fundamental 
functions  iall  into  greater  subordination  to  the  nervout 
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fiinctioiiB— -depend  more  and  more  on  the  due  amonnt  oS 
nervous  dischargQ. 

Wlien  we  trace  op  the  functions  of  external  organs  the 
same  tmth  diaclosee  itself.  Microscopic  creatures  are  moTed 
tliroogh  the  water  hy  osciUationa  of  the  eilia  coTering  their 
Burfac&s }  and  variong  larger  forms,  as  the  Tarbellaria,  pro- 
grens  by  ciliary  action  over  solid  enrfacea.  These  motions 
of  cilia  are,  in  the  first  place,  severally  very  minute ;  in  the 
second  place  they  are  homogeneous ;  and  in  the  third  place 
(here  is  bnt  little  definiteness  in  them  individually,  or  in 
their  joint  product,  whioh  is  mostly  a  mere  random  change 
of  place  not  directed  to  any  selected  point.  Contrasting 
this  ciliary  action  with  the  action  of  developed  locomotive 
organs  of  whatever  kind,  we  see  that  instead  of  innumerable 
small  or  nnintcgrated  movements  there  are  a  few  compara- 
tively large  or  integrated  movements ;  that  actions  all  alike 
are  replaced  by  actions  partially  unlike  j  and  that  instead  of 
being  very  feebly  or  almost  accidentally  co-ordinated,  thoir 
co-ordination  is  such  as  to  render  the  motions  of  the  body 
as  a  whole,  precise.  A  parallel  contrast,  Icsa  ex- 

treme but  sufficiently  decided,  is  seen  when  we  pass  from 
the  lower  types  of  creatures  with  limbs  to  the  higher  types 
of  creatures  with  limbs.  The  legs  of  a  Centipede  have 
motions  that  are  numerous,  small,  and  homogeneous ;  and 
are  so  little  integrated  that  when  the  creature  is  divided 
and  snb-divided,  the  legs  belonging  to  each  part  propel 
that  part  independently.  Bnt  in  one  of  the  higher  Anntt- 
losa,  OS  a  Crab,  the  relatively  few  limbs  have  motions 
that  are  comparatively  large  in  their  amonnta,  that  are 
considerably  nnlike  one  another,  and  that  are  integrate 
into  compound  motions  of  tolerable  definiteness. 

{  143.  The  last  illustrations  ate  introductory  to  inustr»> 
tions  of  the  kind  we  class  as  psychical.  They  are  the  physii>- 
logical  aspects  of  the  simpler  among  diose  functions  which, 
under  a  moro  special  and  complex  aspect,  we  distinguish  aa 
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ptfychoIogicoL  The  phenomena  BobjectiTel;  known  aa 
changes  in  consciouanesa,  are  objectively  known  as  nerroua 
excitations  and  discharges,  which  science  now  interprets  into 
modes  of  motion.  Honce,  in  following  up  organic  evolution, 
the  advance  of  retained  motion  in  integration]  in  hetero- 
geneity, and  in  definiteness,  may  be  expected  to  show  itself 
alike  in  the  visible  nervo-mnscnlar  actions  and  in  the  cor- 
relative mental  changes.  We  may  conveniently  look  at  the 
fiuits  as  exhibited  daring  individual  evolution,  before  looking 
at  them  as  exhibited  in  general  evolution. 

The  progress  of  a  child  in  speech,  very  completely  ex- 
hibits the  transformatioQ.  Infantine  noises  are  comparatively 
homogeneous;  alike  as  being  severally  long-drawn  and 
nearly  oniform  &om  end  to  end,  and  as  being  constantly 
repeated  with  bnt  little  variation  of  quality  between  narrow 
limits.  They  are  quite  nn-coordinated — there  ia  no  integra- 
tion of  them  into  compound  soonda.  They  are  inarticnlato, 
or  without  those  definite  beginnings  and  endings  character- 
izing the  Bounds  we  call  words.  Progress  shon's  itself  first 
in  the  multiplication  of  the  inarticulate  soonda :  the  extreme 
vowels  are  added  to  the  medinm  vowels,  and  the  compound 
to  the  simple.  Presently  the  movements  which  form  the 
aimpler  consonaato  are  acliioved,  and  some  of  the  sonnds 
become  shiuply  cut;  but  tiiis  definiteness  is  partial,  for  only 
initial  consonants  being  nsed,  the  sounds  end  vaguely. 
Y^iile  an  approach  to  distinctness  thus  results,  there  also 
results^  by  combination  of  different  consonants  with  the 
■ante  vowels,  an  increase  of  heterogeneity ;  and  along  with 
the  complete  distinctness  which  terminal  consonants  give^ 
arises  a  further  great  addition  to  the  number  of  nnlik* 
sounds  produced.  The  more  difficult  consonants  and  the 
compound  consonants,  imperfectly  articulated  at  first,  are 
by  uid  by  articolated  with  preoision ;  and  there  comes  yet 
aoother  moltitode  of  difierent  and  definite  words — words 
that  imply  many  kinds  of  vocal  movements,  severally  per* 
iormed  «itli  exactness,  as  well  aa  perfectly  integrated  into 
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complex  gronpa.  The  subseqaent  advance  to  disB^Ikblt^ 
and  polyGyllableSj  and  to  involred  combinations  of  words, 
shows  the  atiU  higher  degree  of  intogratdon  and  heterogeneity 
eventually  reached  by  these  organic  motions.  Th« 

acta  of  consciousness  correlated  with  these  nervo-mns* 
cular  auts,  of  course  go  through  parallel  phases;  and  the 
advance  from  childhood  to  maturity  yields  daily  proof  that 
the  changes  which,  on  their  physical  side  are  nervous  pro- 
cesses, and  on  their  mental  side  are  processes  of  thought, 
become  more  various,  more  defined,  more  coherent.  At 
first  the  intellectual  fiinctions  are  very  much  alike  in  kind — 
recognitions  and  classifications  of  simple  impressions  alone 
go  on;  but  in  course  of  time  these  functions  become  malti- 
form,  Beasoning  grows  distinguishable,  and  eventually  wo 
have  conscious  induction  and  deduction;  deliberate  recolleo- 
tion  and  deliberate  imagination  are  added  to  simple  nn- 
goided  association  of  ideas ;  more  special  modes  of  mental 
action,  as  those  which  result  in  me,thematics,  music,  poetry, 
arise;  and  within  each  of  these  divisions  the  mental  pro- 
cesses are  ever  being  farther  differentiated.  In  definitoness 
it  is  the  same.  The  infant  makes  its  observations  so  inac- 
*  cnrately  that  it  fails  to  distinguish  individuals.  The  child 
erra  continually  in  its  spelling,  its  gnunmar,  its  ^thmetio. 
The  youth  forms  incorrect  judgments  on  the  a&irs  of  life. 
Only  with  maturity  comes  that  precise  co-ordination  in  the 
nervous  processes  that  is  implied  by  a  good  adjustment  of 
thoughts  to  things.  Lastly,  with  the  integration  by  which 
simple  mental  acts  are  combined  into  complex  mental  acts, 
it  is  so  likewise.  In  the  nursery  you  cannot  obtain  con- 
tinuous attention — there  is  inability  to  form  a  coherent 
series  of  impressions ;  and  there  is  a  paralld  inability  to 
naito  many  co-existent  impressions,  even  ^f  the  same  order : 
witness  the  way  in  which  a  child's  remarks  on  a  picture, 
show  that  it  attends  only  to  the  individual  objects  repre- 
sented, and  never  to  the  picture  as  a  whole.  Bat  with 
advancinor  years  it  becomes  possible  to  onderstand  an  ia« 
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ToHed  E)eiit«iice,  to  follow  long  trains  of  reasoning,  to  hold 
ill  one  mental  grasp  Qomevoos  concnrrent  circnmstoncea. 
The  like  progresaire  integradoa  takes  place  among  the 
mentd  changes  we  distinguish  as  feelings ;  which  in  a  child 
act  singly,  producing  impolsiTeness,  hat  in  an  adolt  act 
more  in  coucert,  producing  a  oomparativelj'  halanced  conduct. 
Attsr  these  iUostrationB  supplied  by  individual  evolution, 
we  may  deal  briefly  wil^  those  supplied  by  gener^  evolu- 
tion, which  are  analogous  to  them.  A  creature  of  very  low 
iatelligence,  when  aware  of  some  large  object  in  motion 
near  it,  makes  a  gpasmodio  moretnent,  causing,  it  may 
be,  a  leap  or  a  dart.  The  perceptions  implied  are  re- 
latively simple,  homogeneous,  and  indefinite :  the  moving 
objects  ore  not  distingiiished  in  their  kinds  as  injurious  or 
otlierwise,  as  advancing  or  receding.  The  actions  of  escape 
are  similarly  all  of  one  kind,  have  no  adjustments  of  direo* 
tion,  and  may  bruig  the  creature  nearer  the  source  of  peril 
instead  of  further  off.  A  st^e  higher,  when  the  dart  or  the 
leap  is  away  from  danger,  we  see  the  nervous  changes  so 
&r  specialized  that  there  results  distinction  of  direction; 
indicating  a  greater  variety  among  them,  a  greater  co-ordi- 
nation or  integration  of  them  in  each  process,  and  a  greater 
definitenofls.  In  still  higher  aninitl"  that  discriminate  b^ 
tween  enemies  and  not-enemies,  as  a  bird  that  flies  &om  a 
man  but  not  from  a  cow,  the  acts  of  perception  have 
severally  become  united  into  more  complex  wholes,  since 
cognition  of  certam  differential  attributes  is  implied ;  th^ 
have  become  more  multiform,  since  each  additional  com- 
ponent impreseioQ  adds  to  the  number  of  possible  com- 
pounds ;  and  they  have,  by  consequence,  become  more  spe- 
cifio  in  their  correspondences  with  objects — ^more  definite. 
And  then  in  animals  so  intelligent  that  they  identify  by 
sight  not  species  only  but  individoals  of  a  species,  the 
mental  changes  are  yet  farther  distinguished  in  the  same 
three  ways.  In  the  course  of  human  evolution  tlie 

Uv  is  equally  manifested.     The  thoughts  of  the  savage  ■■• 
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nothing  like  so  teterogenetmB  in  their  Tsinia  ea  thoso  of  the 
civilized  man,  whose  complex  environmeat  presents  a  multi> 
pHcity  of  new  phenomena.  His  mental  acts,  too,  are  much 
less  involved — he  has  no  words  for  ahstract  ideas,  and  is 
found  to  be  incapable  of  integrating  the  elements  of  each 
ideas.  And  in  all  bat  simple  matters  there  is  none  of  that 
precision  in  his  thinking  which,  among  civilized  men,  leads 
to  the  exact  concluBiona  of  science.  Nor  do  the  emotions 
fail  to  exhibit  a  parallel  contrast. 

^  144,  How  in  aocietioa  the  movements  or  fiinctions  pro> 
daced  by  the  conflnonce  of  individual  actions,  increase  in 
their  amounts,  their  mnltiformities,  their  precision,  and 
their  combination,  scarcely  needs  insisting  upon  after  what 
has  been  pointed  ont  in  foregoing  chapters.  For  the  sake 
of  symmetry  of  statement,  however,  a  typical  example  or 
two  may  be  set  down. 

Take  the  actions  devoted  to  defence  or  aggression.  At 
first  the  militaiy  fbnction,  nndifferentiated  &om  the  rest  (all 
men  in  primitive  societies  being  warriors)  is  relatively 
homogeneons,  is  ill-combined,  and  ia  indefinite:  savages 
making  a  joint  attack  severally  fight  independently,  in 
similar  ways,  and  without  order.  But  as  societies  evolve 
and  the  military  function  becomes  separate,  we  see  that 
while  its  scale  increases,  it  progresses  in  multiformity, 
in  definitencss,  and  in  combination.  The  movements 
of  the  thousands  of  soldiers  that  replace  the  tens  of 
warriors,  are  divided  and  re-divided  in  their  kinds — ^here 
are  bodies  that  manoeuvre  and  fire  artillery;  there  are 
battalions  that  fight  on  foot ;  and  elsewhere  are  troops  that 
ohaige  on  horseback.  Within  each  of  these  differentiated 
functions  there  come  others :  there  are  distinct  duties  dis- 
charged by  privates,  sei^^e&nts,  captains,  colonels,  generals, 
as  also  by  those  who  constitute  the  commissariat  and  timae 
who  attend  to  the  wounded.  The  actions  that  have  thus 
become  comparatively  hetorogeneons  in  general  and  in  de> 
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tail,  liaT©  simaltaaeonsly  increased  m  precision.  Acoancy 
of  evolutions  is  given  by  perpetaal  drill;  so  that  in  battle, 
men  and  tbc  regiments  fonned  of  tbem,  are  made  to  take 
definite  positions  and  perform  dofinite  acts  at  definite  times. 
Once  more,  there  has  gone  on  that  integration  by  which  the 
multiform  actions  of  an  anny  are  directed  to  a  single  end. 
By  a  co-ordinating  apparatus  having  the  commander-in- 
chief  for  its  centre,  tho  charges,  and  halts,  and  retreats  are 
duly  concerted ;  and  a  hundred  thousand  individual  actions 
are  nnited  under  one  will. 

The  progress  bcre  so  clearly  marked,  is  a  progress  trace- 
able tbroughoat  social  functions  at  large.  Compm-ing  the 
rule  of  a  savage  chief  with  tbat  of  a  civilized  government, 
aided  byitsBubordinate  local  governments  and  their  officers, 
down  to  the  police  in  the  streets,  we  see  how,  as  men  have 
advanced  from  tribes  of  tens  to  nations  of  millions,  the  re- 
gulative process  has  grown  lai^  in  amount ;  how,  guided 
by  written  laws,  it  has  passed  from  vagueness  and  irregu- 
larity to  comparative  precision ;  and  how  it  has  sub-divided 
into  processes  increasingly  multiform.  Or  observing  how 
tbe  barter  that  goes  on  among  barbarians,  differs  from  oor 
own  commercial  processes,  by  which  a  million's  worth  of  com- 
modities is  distributed  daily ;  by  which  tiio  relative  values 
of  articles  immensely  varied  in  kinds  and  qualities  are 
measured,  and  the  supplies  adjusted  to  the  demands ;  and 
by  which  industrial  activities  of  all  orders  are  so  combined 
that  each  depends  on  the  rest  and  aids  the  rest ;  we  see  that 
the  kind  of  action  whicb  constitutes  trade,  has  become  pro- 
gressively more  vast,  more  varied,  more  definite,  and  more 
integrated. 

^  145.  A  finished  conception  of  Evolution  we  thus  find 
to  be  one  which  includes  the  re-distribution  of  the  retained 
motion,  as  well  as  that  of  the  component  matter.  This 
added  element  of  the  conception  is  scarcely,  if  at  all,  less 
important  than  tbe  other.      The  movements  of  the  Solar 
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Bystem  bare  for  na  a  signillcance  equal  to  tbai  irUch  &b 
aizes,  forma,  and  relative  distancaB  of  its  members  possess. 
And  of  the  plicnomeiLa  presented  by  an  organism,  it 
mnst  be  admitted  tliat  the  combined  sensible  and  in- 
sensible actions  we  coll  its  life,  do  not  yield  in  interest  to 
its  stnictaral  traits.  Leaving  out,  bowerer,  all  implied 
reference  to  the  way  in  which  those  two  orders  of  focte  con- 
oem  OS,  it  is  clear  that  with  each  ro-distribntion  of  matter 
ihere  necessarily  goes  a  re-distribation  of  motion ;  and  that 
the  unified  knowledge  constituting  Philosophy,  must  com- 
prehend both  aspects  of  the  transformation. 

While,  then,  we  have  to  contemplate  the  matter  of  an 
erolring  aggregate  as  undergoing,  not  progressive  integra- 
tion simply,  but  as  simultaneonsly  nndei^ing  varinns 
secondary  re-distributions ;  we  hare  also  to  contemplate  the 
motion  of  an  evolving  aggregate,  not  only  as  being  gradually 
dissipated,  but  as  passing  through  many  secondary  re-distri- 
bations  on  the  way  towards  dissipation.  As  the  atmctaral 
oomplexities  that  arise  during  compoand  evolution,  are  in- 
cidental to  the  progress  &om  the  extreme  of  diffusion  to  the 
extreme  of  concentration;  so  the  functional  complexities 
accompanying  them,  are  incidental  to  the  progress  from  the 
greatest  quantity  of  contained  motion  to  the  least  quantity 
of  contained  motion.  And  we  have  to  state  these  con- 
comitants of  both  transformations,  as  well  as  their  begin> 
nings  and  ends. 

Our  formula,  therefore,  needs  an  additional  clause.  To 
combine  this  satia&ctorily  with  the  clauses  as  they  stand  in 
the  last  chapter,  is  scarcely  practicable;  and  for  convenienoe 
of  expression  it  will  be  best  to  change  their  order.  Doing 
(his,  and  making  the  requisite  addition,  the  formula  finally 
stands  thus : — Evolution  ia  an  integration  of  mattor  and  con- 
eomitant  dissipation  of  moHon;  daring  which  the  matlar 
paaaea  from  on  indefinite,  inathermi  Juymogmtoity  to  a  da- 
fimiis,  eokerent  heterogeneity  ;  and  daring  which  the  retained 
Wiotion  undergoes  a  parallel  transformatio*. 
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THB  mrSIlPBETATIOII  OF   ETOLtmOIT. 

$  14$.  Is  Gas  law  oIHinate  or  deriratiTe  T  Mnat  we  rest 
Httisfied  with  the  conclaaion  that  thronghoat  all  classes  of 
oooorete  phenomeoa  Bach  ia  the  conrse  of  transfbnoation  T 
Or  IB  it  possible  for  oa  to  ascertain  why  such  is  the  course 
of  tranaformatioii  T  May  we  seek  for  some  all-pervading 
principle  which  underlies  this  all-perrading  procees  f  Can 
the  indactioBs  set  forth  in  the  preceding  fonr  chapters  be 
reduced  to  dednotions? 

Manifestly  this  comnmnity  of  result  implies  community  ot 
cause.  It  may  be  that  of  such  cause  no  account  can  be 
giTGO,  further  than  that  the  Unknowable  is  manifested  to  us 
after  this  mode.  Or,  it  may  be  that  this  mode  of  mani- 
festation  is  reducible  to  a  simpler  mode,  from  which  these 
many  complex  eSects  follow.  Analogy  suggests  the  latter 
inference.  Jnst  as  it  was  possible  to  interpret  the  empirical 
generalizations  called  Kepler's  laws,  as  necessary  couse- 
quences  of  the  law  of  gravitation ;  so  it  may  be  possible  to 
interpret  the  foregoing  empirical  generalizations  as  neoes- 
mry  consequences  of  some  deeper  law. 

Unless  we  succeed  in  finding  a  rationale  of  this  nniTersal 
metamorphosis,  we  ohvionsly  &U  short  of  that  completely 
unified  knowledge  constituting  Philosophy.  As  ihey  at 
present  stand,  the  several  conclusions  we  have  lately  reached 
tftpear  to  be  independent — there  ia  no  demonstrated  cobp 
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nesioti  between  increasing  definitoness  and  increasing  liete- 
rogeneity,  or  between  botb  and  increasing  integration.  Still 
less  evidence  is  there  that  these  laws  of  the  re-distribctlon 
of  matter  and  motion,  are  necessarily  correlated  with  those 
Inwa  of  the  direction  of  motion  and  the  rhythm  of  motiou, 
preTioosIy  set  forth.  But  until  we  see  these  now  separate 
truths  to  bo  implications  of  ooo  truth,  our  knowle-Jge  re- 
mains imperfectly  coherent 

§  147.  The  task  before  as,  then,  is  that  of  exhibiting  the 
phenomena  of  Erolution  in  synthetic  order.  Setting  ont 
from  im  established  ultimate  principle,  it  has  to  be  shown 
that  the  coarse  of  transformation  among  all  kinds  of 
existences,  cannot  bat  be  that  which  we  have  seen  it  to  bo. 
It  has  to  be  shown  that  the  ro-distribation  of  matter  and 
motion,  mast  ererywhere  take  place  in  those  ways,  and  pro- 
duce those  traits,  which  celestial  bodies,  oi^^anisms,  societies, 
alike  display.  And  it  has  to  be  shown  that  this  nniversality . 
of  process,  results  firom  the  same  necessity  which  detelmines 
each  simplest  movement  aronnd  ns,  down  to  the  accelerated 
fall  of  a  stone  or  the  recurrent  beat  of  a  harp-string. 

In  other  words,  the  phenomena  of  Erolntbii  havB  to  be 
deduced  from  the  Persistence  of  Force,  As  before  said — 
"  to  diis  an  ultimate  analysis  brings  us  down ;  and  on  this 
a  rational  synthe^  must  bnild  np.'*  This  being  the 
ultimate  truth  which  transcends  experience  by  underlying 
it,  BO  ftuTUfihing  a  common  basis  on  which  the  widest  gene- 
ralizations Bttai,  these  widest  generalizations  are  to  be 
unified  by  referring  them  to  this  common  basis.  Already 
the  truths  manifested  throughout  concrete  phenomena  of  all 
orders,  tiiai  there  is  equivalence  among  transformed  forces, 
that  motion  follows  the  line  of  least  resistance,  and  that  it  is 
universally  rhythmic,  we  hare  found  to  be  severally  dedocible 
&om  Uie  persistence  of  force ;  and  this  affiliation  of  them  on 
the  persistence  of  fbroe  has  reduced  them  to  a  coherent 
whole.    Here  we  have  8inii4arly  to  affiliate  the  universal 
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fanits  of  EvolntioD,  by  eltowiiig  that,  given  the  persistoDoe 
of  force,  the  ro^stribatioa  of  matter  and  motion  neces* 
tiaril;  proceeda  in  mch  way  as  to  prodnoe  Uiem ;  and  by 
doing  this  we  shall  nnite  them  aa  co-relative  aspects  of  one 
law,  at  the  same  time  that  wo  anite  this  law  with  the  fore* 
going  simpler  laws. 

§  148.  Before  proceeding  it  will  be  well  to  set  down  some 
principles  that  must  be  borne  in  mind.  In  interpreting 
Evolntion  we  shall  have  to  consider]  nnder  tbeir  special  forms, 
the  varions  resolutions  of  force  that  accompany  the  re-dietri- 
bation  of  matter  and  motion.  Let  ns  glance  at  each  resola- 
tions  under  their  most  general  forms. 

Any  incident  force  is  primarily  divisible  into  its  ^eetivt 
and  ncm-effectivB  portions.  In  mechanical  impact,  the  entire 
momentom  of  a  striking  body  is  never  communicated  to  the 
body  struck :  even  nnder  tho:]e  most  favourable  conditions 
in  which  the  striking  body  loses  all  its  sensible  motion, 
there  still  remains  with  it  some  of  the  original  momentum, 
ander  the  shape  <^  tliat  insensible  motion  produced  among 
its  particles  by  the  collision.  Of  the  light  or  heat  &Uing  on 
any  mass,  a  part,  more  or  less  considerable,  is  redoctod;  and 
only  tho  remaining  part  works  molecular  changes  in  the 
mass.  Next  it  is  to  be  noted  that  the  eSbctive 

force  is  itself  divisible  into  the  temporarily  effeciive  and  the 
'permanently  cffedlve.  The  units  of  an  aggregate  acted  on, 
may  undergo  those  rhythmical  changes  of  relative  position 
which  constitute  increased  vibration,  as  well  as  other 
changes  of  relative  position  which  are  not  &om  instant  to 
instant  UQutralizod  by  opposite  ones.  Of  these,  the  first, 
disappGoring  in  the  shape  of  radiating  undulations,  leave  tho 
molocul^  arrangement  as  it  originally  was ;  while  the  so* 
cond  condnce  to  that  re-arrangement  characterizing  com- 
pound Evolution.  Tet  a  further  distinction  has 
to  be  made.  The  permanently  e^ctive  force  works  cob 
changes  of  relative  position  of  two  kinds — ^the  ineeneibU 
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Mid  the  &0nmble.  The  inaensible  transpositions  among  tbe 
onita  are  those  constituting  molecular  changes,  inclndin^ 
what  we  call  chemical  composition  and  decomposition ;  and 
it  is  these  which  we  recogaize  as  the  qaalitative  diSerencea 
that  arise  in  an  aggregate.  The  sensible  transpositions  aro 
BQch  as  result  when  certain  of  the  units,  instead  of  being 
put  into  different  relations  with  their  immediate  neighbours, 
are  carried  away  from  them  and  deposited  elsewhere. 

Concerning  t^ese  dirisions  and  aab-divisioas  of  any  force 
aCfeuting  an  aggregate,  the  &ct  which  it  chiefly  concerns  ua 
to  obserre  is,  that  they  are  complementary  to  each  other. 
Of  the  whole  incident  force,  the  effective  mast  be  that  which 
remains  after  deducting  the  non-eSective.  The  two  parts  of 
the  effective  force  must  vary  inversely  as  each  other :  wher9 
mach  of  it  is  temporarily  effective,  little  of  it  can  be  perm^ 
nently  effective;  and  vice  versi.  Lastly,  the  permanently 
effective  force,  being  expended  in  working  both  the  insen- 
sible rearrangements  whidi  constitute  molecnlar  modificai- 
tion,  and  (he  sensible  re-arrangements  which  result  in 
Btmotnre,  most  generate  of  either  kind  an  amount  that  ia 
great  or  small  in  proportiou  as  it  has  generated  a  small  or 
great  aoioiuit  <^tite  other* 
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THE   (irSTABILITT  Or  THE  HOVOODnOIFB.* 

{  149.  Tlie  difficult;  of  dealing  with  transfbimationa  so 
muiy-sided  aa  those  which  all  exiBteoces  hare  undergone,  or 
are  Dndergoing,  is  snch  as  to  moke  a  definite  or  complete 
dednctiTO  interprotatioa  seem  almost  hopelesa.  So  to  grasp 
the  total  process  of  re-distribntion  of  matter  and  motion,  as 
to  see  nmnltaneonsl;  its  several  necessary  reanlta  in  their 
actual  inter-dependence,  is  scarcely  possible.  There  is,  how- 
ever, a  mode  of  rendering  the  {Rvoess  as  a  whole  tolerably 
comprehensible,  ^ongh  the  genesis  of  the  re-arrsngement 
nndeiffone  by  ereiy  evolving  aggregate,  ia  in  itself  one,  it 
presents  to  onr  intelligence  several  &ctors ;  and  after  in- 
terpreting the  e^cts  of  each  separately,  we  may,  by  synthesis 
of  the  interpretetiona,  form  an  adeqoato  conception. 

On  setting  ont,  the  proposition  which  comes  first  in  logical 
order,  is,  that  some  re-arrangement  must  result ;  and  this 
proposition  may  be  best  dealt  with  under  the  more  specific 
shape,  that  the  condition  of  homogeneity  is  a  condition  dt 
onstable  eqnilibrinm. 

First,  as  to  the  meaning  of  the  terms ;  respecting  which 
some  renders  may  need  explanation.  The  phrase  utufoila 
equilibrium  is  one  nsed  in  mechanics  to  express  a  balance  of 
forces  of  sach  kind,  that  the  interference  of  any  farther  force, 
however  minnte,  will  destroy  the  arrangement  previonslj 

*  Tlic  iSem  Stnhfti  In  thit  cfamplcr  ori^natly  foniMiI  put  at  an  u-Hete  «■ 
TiuumndeoUi  Pliriiologj,"  pnbliibed  in  1897.    Sm  Bt^f*,  pp.  279—390 
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Bubaiating ;  and  bring  aboat  a  totally  different  arrasgemeut 
Thus,  a  ftick  poiaed  on  its  lower  end  is  in  unstable  equili- 
brium :  however  exactly  it  may  be  placed  in  a  perpendicular 
position,  as  soon  oa  it  is  left  to  itself  it  begins,  at  first  imper- 
ceptibly,  to  lean  on  one  side,  and  with  increasing  rapidity 
faUs  into  another  attitude.  Conversely,  a  stick  suspended 
from  its  npper  end  is  in  stable  equilibrium :  however  much 
disturbed,  it  will  return  to  the  Same  position.  The  proposi- 
tion is,  then,  that  the  state  of  hoov^^eity,  like  the  stat«  of 
the  stick  poised  on  its  lower  end,  is  one  that  cannot  be  main- 
tained.    Let  us  take  a  few  illustrations. 

Of  mechanical  ones  the  most  familiar  is  that  of  the  scales 
If  they  be  accnrately  made,  and  not  clogged  by  dirt  or  rosti 
it  is  impossible  to  keep  a  pair  of  scales  perfectly  balanced : 
eventually  one  scale  will  descend  and  the  other  ascend — th^ 
will  assume  a  heterogeneous  relation.  Agun,  if  we  sprinkle 
over  the  surface  of  a  fluid  a  number  of  equal-sized  particles, 
bdving  an  attraction  for  each  other,  they  will,  do  matt«rhow 
uniformly  distributed,  by  and  by  concentrate  irregularly  into 
one  or  more  groups.  Were  it  possible  to  bring  a  moss  of 
water  into  a  state  of  perfect  homogeneity — a  state  of  complete 
quieaceoce,  and  exactly  equal  density  throughout — yet  the 
radiation  of  heat  from  neighbouring  bodies,  by  affecting 
differently  its  difibrent  parts,  would  inevitably  produce  in- 
equalities of  density  and  consequent  currents ;  and  would  so 
render  it  tor  that  extent  heterogeneoua.  Take  a  piece  of  red- 
hot  matter,  and  however  evenly  heated  it  may  at  first  be,  it 
will  quickly  cease  to  be  so ;  the  exterior,  cooling  faster  than 
the  interior,  will  become  different  in  temperature  from  it. 
And  the  lapse  into  heterogeneity  of  temperature,  so  obvious 
in  this  extreme  cose,  takes  place  more  or  less  in  all 
cases.  The  action  of  chemical  forces  supplies  other 

illustrations.  Expose  a  fragment  of  metul  to  air  or  water, 
and  in  course  of  time  it  will  be  coated  with  a  film  of  oxide, 
carbonate,  or  other  compound  :  that  ia — its  outer  parta  will 
become  unlike  its  inner  porta.     Usually  the  heterogenei^ 
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prodaced  by  tte  action  of  chemical  forces  on  Hxb  siu-feces  of 
masae*,  is  not  strikiiig ;  becauae  the  changed  portions  are 
■oon  vaahed  away,  or  otherwise  remoTed.  But  if  this  ia  pre* 
Tented,  comparatively  complex  struoturee  result.  Quarriei 
of  trap-rock  contain  some  striking  examples.  Not  on- 
freqoently  a  piece  of  trap  may  be  found  reduced,  hy  the 
action  of  the  weather,  to  a  number  of  loosely-adherent  coats, 
like  those  of  an  onion.  Where  the  block  has  been  quite  un- 
distnrbed,  we  may  trace  the  whole  series  of  these,  from  the 
angular,  irregular  outer  one,  through  successiTely  included 
ones  in  which  the  shape  becomes  gradually  rounded,  ending 
finally  in  a  spherical  nucleus.  On  comparing  the  original 
mass  of  stone  with  this  group  of  concentric  ooata,  each  of 
which  dilfors  from  the  rest  in  form,  and  probably  in  the  state 
of  decomposition  at  which  it  bos  amved,  we  get  a  marked 
illustratioa  of  the  multiformity  to  which,  in  lapse  of  tune, 
a  uniform  body  may  be  brought  by  external  chemical 
action.  The  instabihty  of  the  homogeneous  is  equally 

seen  in  the  changes  sot  up  throughout  the  interior  of  a  mass, 
when  it  consists  of  units  that  are  not  rigidly  bound  together. 
The  atoms  of  a  precipitete  never  rranain  separate,  and  equably 
distributed  through  the  fluid  in  which  they  make  their  ap- 
pearance. They  aggregate  either  into  crystalline  grains, 
each  containing  an  immraise  number  of  atoms,  or  they  aggre- 
gate into  flocculi,  each  oontoining  a  yet  larger  number ;  and 
where  the  mass  of  fluid  is  great,  and  the  process  prolonged, 
these  floceuli  do  not  continue  equi-diatant,  but  break  up  into 
groups.  That  ia  to  say,  there  is  a  destruction  of  the  balance 
at  first  Bul^isting  among  the  difiiised  particles,  and  bIbo  of 
the  balance  at  first  subsisting  among  the  groups  into  which 
these    particles   unite.  Certain  solutions  of  non 

crystalline  substances  in  highly  volatile  liquids,  exhibit  in 
the  course  of  half  an  hour  a  whole  series  of  changes  that  are 
■et  up  in  the  alleged  way.  If  for  example  a  little  shell-lac- 
vamish  (made  by  dissolving  shell-lac  in  coal-naptha  until  it 
M  of  the  consistence  of  cream)  be  poured  on  a  piece  of  paper, 
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the  Borface  of  the  vamiali  Till  shortly  become  marked  by 
|>olygoiial  divisions,  which,  first  appearing  ronad  the  edge  of 
the  mass,  spread  towards  its  centre.  Under  a  lense  these 
irregular  polygons  of  five  or  more  sides,  are  seen  to  be  ■ever- 
ally  bounded  by  dark  lines,  on  each  side  of  vhicb  there  are 
light-coloored  borders.  By  the  addition  of  matter  to  their 
inner  edges,  the  borders  slowly  broaden,  and  thus  encroach 
on  the  areas  of  the  polygons;  nntil  at  length  there  re- 
mains  nothing  bat  a  dark  spot  in  the  centre  of  each.  At 
the  same  time  the  bonndariee  of  the  polygons  become  curved ; 
and  they  end  by  appearing  like  spherical  sacs  pressed  tog^ 
ther ;  strangely  nmnlating  (but  only  simulating)  a  group  of 
nucleated  cells.  Here  a  rapid  loss  of  homogeneity  is  ex- 
hibited in  three  ways : — First,  in  the  formation  of  the  film, 
which  is  the  seat  of  these  changes ;  second,  in  the  formation 
of  the  polygonal  sections  into  which  this  film  divides;  and 
third,  in  the  contrast  that  arises  between  the  polygonal  sec- 
titms  round  the  edge,  where  they  are  small  and  early  formed, 
and  those  in  the  centre  which  are  larger  and  formed  later. 

The  instability  thus  varioosly  illustrated  is  obvioosly  con- 
sequent  on  the  fact,  that  the  several  parts  of  any  homoge- 
neous aggregation  are  necessarily  exposed  to  difierent  forces 
— forces  that  differ  either  in  kind  or  amount ;  and  being  ex- 
posed to  different  forces  they  are  of  necessity  di&rently 
modified.  The  relations  of  outside  and  inside,  and  of  com- 
parative nearness  to  neighbooring  sources  of  influence,  imply 
the  reception  of  influences  that  are  unlike  in  quantity  or 
quality,  or  both  ;  and  it  follows  that  unlike  changes  will  be 
produced  in  the  parts  thus  dissimilarly  acted  upon. 

For  like  reasons  it  is  manifest  that  the  prooees  must  r^ 
peat  itself  in  each  of  the  subordinate  groups  of  units  that  ara 
differentiated  by  the  modifying  forces.  Each  of  these  sub- 
ordinate groups,  like  the  original  group,  must  gradually,  in 
obedience  to  the  influences  acting  upon  it,  lose  ita  balance  ol 
parta— must  pass  from  a  uniform  into  a  multiform  state. 
And  to  OQ  co&tiLaously.  Whence  indeed  it  is  clear 
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that  not  only  must  the  homogeDeous  lapse  iuto  the  oon- 
hom<^eaeoua,  hat  that  the  more  homogenous  must  tend 
ever  to  become  lesa  homogeneous.  If  any  given  vholc,  in- 
stead of  being  absolutely  uniform  throughout,  consist  of  parta 
distinguishable  iirom  each  other — if  each  of  these  parte,  while 
■oniewhat  unlike  other  parts,  is  uniform  within  itself;  then, 
Mob  of  them  being  in  unstaUe  equilibrium,  it  follows  that 
while  the  changes  set  up  within  it  must  render  it  multiform, 
they  must  at  the  same  time  render  the  whole  more  multi- 
form that  before.  The  general  principle,  now  to  be  follow- 
ed out  in  its  applications,  is  thus  somewhat  more  oompre- 
hensive  than  the  title  of  the  chapter  implies.  No  demurrer  to 
the  conclusions  drawn,  can  be  based  on  the  ground  thut  perfect 
homogenei^  nowhere  exists;  since,  whether  that  state  with 
which  we  commence  he  or  be  not  one  of  perfect  homogeneity, 
the  process  must  equally  be  towards  a  relative  heterogeneity. 

g  150.  The  stars  are  distiibuted  with  a  three-fold  irre- 
gularity. There  is  first  the  marked  contrast  between  the 
plane  of  the  milky  way  and  other  parts  of  the  heavens,  in 
reepect  of  the  quantities  of  stars  within  given  visual  areas. 
There  are  secondary  contrafiU  of  like  kind  in  the  milky  way 
itself,  which  has  its  thick  and  thin  places ;  as  well  as 
throughout  the  celestial  ^laces  in  general,  which  are  much 
more  closely  strown  in  eome  regions  than  in  others.  And 
there  is  a  third  order  of  oontraste  produced  by  the  aggrega- 
tion of  stars  into  small  clusters.  Besides  this  heterogeneity 
sf  distribution  of  the  stars  in  general,  considered  without 
distinction  of  kinds,  a  further  suoh  heterogeneity  is  disclosed 
'  when  they  are  classified  by  their  differences  of  colour,  which 
doubtless  answer  to  differences  of  physical  constitution 
Wliile  the  yellow  stars  are  found  in  all  parts  of  the  heavens, 
the  red  and  blue  stars  are  not  so  :  there  are  wide  regions  in 
which  both  red  and  blue  stars  are  rare ;  there  are  regions  in 
which  the  bine  occur  in  considerable  numbers,  and  there 
are  other  regions  in  which  the  red  are  comparutively  abuitd* 
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ant  Tet  one  more  irregularity  of  like  significance  is  pt^ 
KDted  by  the  nebtilte, — aggregutions  of  matter  which,  what- 
ever be  their  nature,  moat  certainly  belong  to  oar  fiidereal 
^atem.  For  the  iiebulffl  are  not  diBpersed  with  aoythlng 
like  uniformity ;  but  are  abundant  around  the  poles  of  the 
galactic  circle  and  rare  in  the  neighbourhood  of  its 
plane.  No  one  will  expect  that  anything  like  a  de- 

finite interpretation  of  this  stnictora  can  be  given  on  the 
hypothesis  of  Evolution,  or  any  other  hypothesis.  The  meet 
that  can  be  looked  for  is  some  reaaoa  for  thinking  that  irre- 
gularities, not  improbably  of  theee  kinda,  would  occur  in  tha 
course  of  Evolution,  suppo^g  it  to  have  taken  place.  Any 
one  called  on  to  assign  such  reason  might  argue,  that  if  the 
matter  of  which  stars  and  all  other  celestial  bodies  consist,  be 
assumed  to  have  originally  existed  in  a  dif^ised  form  through- 
out a  space  far  more  vast  even  than  that  which  our  sidereal 
system  now  occupies,  the  instability  of  the  homogeneous 
would  negative  its  continuance  in  that  state.  In  default  of 
an  absolute  balance  among  ^be  forces  with  which  the  dis- 
persed particles  acted  on  each  other  (which  could  not  exist  in 
any  aggregation  having  limits)  he  might  show  that  motion 
and  consequent  changes  of  distribution  would  necessarily 
result.  The  next  step  in  the  argument  would  be  that  in 
matter  of  such  extreme  tenuity  and  feeble  cohesion  there 
would  be  motion  towards  local  centres  of  gravity,  as  well  as 
towards  the  general  centre  of  gravity ;  just  as,  to  use  a 
humble  illustration,  the  particles  of  a  precipitate  aggregate 
into  flocculi  at  the  same  time  that  they  sink  towards  the 
earth.  He  might  urge  that  in  the  one  case  as  in  the  other, 
these  smallest  and  earliest  local  aggr^ations  must  gradually 
divide  into  groups,  each  concentrating  to  its  own  centre  of 
gravity, — a  process  which  must  repeat  itself  on  a  lai^r  and 
larger  scale.  In  conformity  with  the  law  that  motion  once 
set  up  in  any  direction  becomes  itself  a  caoee  of  subsequent 
motion  in  that  direction,  he  might  Airther  infer  that  the 
hetMogeneitieB  thus  set  up  would  tend  ever  to  become  more 
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pronounced.  Established  mechanical  principles  would 
juBtify  him  in  the  coaclusion  that  the  motions  of  these  irre- 
gular masses  of  slightly  aggregated  nebular  matter  towards 
their  common  centre  of  gravity  most  be  severally  rendered 
ourvelinear,  by  the  resistance  of  the  medium  from  vhich  they 
were  precipitated ;  and  that  in  consequence  of  the  irregu- 
Uritiea  of  distribution  already  set  up,  such  conflicting  curve- 
linear  motions  must,  by  composition  of  forces,  end  in  a  rotation 
of  the  incipient  sidereal  system.  He  might  without  difficulty 
show  that  the  resulting  centri^gal  force  must  so  far  modify  the 
process  of  general  a^regation,  as  to  prevent  anything  like 
uniform  distribution  of  the  stars  eventually  formed— that 
there  must  arise  a  contrast  such  as  we  see  between  the  galac- 
tic circle  and  the  rest  of  the  heavens.  He  might  draw  the 
farther  not  unwarrantable  inference,  that  differences  in  the 
process  of  local  concentration  would  probably  result  from  the 
unlikeneas  between  the  physical  conditions  existing  around 
the  general  axis  of  rotation  and  those  existing  elsewhere. 
To  which  he  might  add,  that  after  the  formation  of  distinct 
stars,  the  ever-increanng  irregularities  of  distribution  due  to 
coutinnance  of  the  same  causes  would  produce  that  patchi- 
ness  which  distinguishes  the  heavens  in  both  its  larger  and 
smaller  areas.  We  need  not  here  however  commit 

ourselves  to  such  far-reaching  speculations.  For  the  purpoaea 
of  the  general  argument  it  is  needful  only  to  show,  that 
any  finite  mass  of  diflused  matter,  even  though  vast  enough 
to  form  our  whole  sidereal  system,  could  not  be  in  stable 
equilibrium  ;  that  in  default  of  absolute  sphericity,  absolute 
uniformity  of  composition,  and  absolute  symmetry  of  relation 
to  all  forces  external  to  it,  its  concentration  must  go  on  with  ■ 
an  ever-increasing  irregularity ;  and  that  thus  the  present 
aspect  of  the  heavens  is  not,  so  far  as  we  cau  judge,  incon- 
.gruous  with  the  hypothesiB  of  a  general  evolution  consequeat 
on  the  instability  of  die  homogeneous. 

Descending  to  that  more  limited  form  of  the  nebular  hy. 
pothesis  which  regards  the  solar  system  as  having  resulted 


.dbvGooyk" 


'lOS  TBE    IN3TABILITT   OF   THB    HOUtCENEOOS. 

by  gradual  concentration  ;  and  asBuming  this  conoentratioa 
to  have  advanoed  ao  far  as  to  produce  a  rotating  spheroid  of 
nebulous  matter;  let  os  coiwider  what  further  consequence 
the  instability  of  the  nomogeneous  necessitates.  Having 
become  oblate  in  figure,  unlike  in  the  denaitica  of  its  centre 
Bud  surface,  unlike  in  their  temperatures,  and  milike  in  tha 
relocitiBe  with  which  ita  parts  move  round  their  common  axie^ 
inch  a  mass  can  no  longer  be  called  homogeneous;  and 
therefore  any  further  changes  exhibited  by  it  as  a  whole,  can 
illustrate  the  general  law,  only  aa  being  changes  frtmi  a 
more  homogeneous  to  a  less  homogeneous  state.  Changes  <^ 
this  kind  are  to  be  found  ia  the  transformations  of  such  of  its 
parts  as  are  still  homogeneous  within  themselves.  If  we 
accept  the  conclusion  of  Laplace,  that  the  equatorial  portion 
of  this  rotating  and  contracting  spheroid  will  at  successive 
stages  acquire  a  centrifugal  force  great  enough  to  prevent 
Kny  nearer  approach  to  the  centre  round  which  it  rotates, 
and  will  ao  be  left  behind  by  the  inner  porta  of  the  spheroid 
in  its  still-continued  contraction ;  we  shall  find,  in  the  fate  of 
the  detached  ring,  a  fresh  exemplification  of  the  principle  we 
are  following  out.  Consisting  of  gaseous  matter,  such  a 
ring,  even  if  absolutely  uniform  at  the  time  of  its  detach- 
ment, cannot  continue  so.  To  maintain  its  equilibrium  there 
most  be  an  almost  perfect  uniformily  in  the  action  of  all 
external  forces  upon  it  (almost,  we  must  say,  because  the 
cohesion,  even  of  extremely  attenuated  matter,  might  suffice 
to  neutralize  very  minute  disturbances) ;  and  against  this  the 
probabilities  are  immense.  In  the  absence  of  equali^  among 
the  forces,  internal  and  external,  acting  on  such  a  ring, 
there  must  be  a  point  or  points  at  whioh  the  ooheeion  of 
its  parts  is  less  than  elsewhere — a  point  or  points  at  which 
rupture  will  therefore  take  place.  Laplaoe  assumed  that 
the  ring  would  rupture  at  one  place  only ;  and  would  then 
collapse  on  itself.  But  this  is  a  more  than  quMtionahle 
BBsomption— such  at  least  I  know  to  be  the  opinion  of  an 
anthorily  second  to  none  among   those  now   living.      Sa 
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nut  a  ring,  ooneisting  of  matter  having  such  feeble  oohe- 
lioD,  must  break  up  into  many  parte.  NeTertheless,  it  ia 
etill  inferable  from  the  inatabiltty  of  the  homogeneoos, 
that  the  ultimate  result  which  Laplace  predicted  vould 
take  place.  For  even  euppoaing  the  maaaes  of  nebuloui 
matter  into  which  such  a  ring  separated,  were  so  equal  in 
their  sizea  and  distances  as  to  attract  each  other  with 
axactly  equal  forces  (which  is  infinitely  improbable);  yet 
the  unequal  action  of  external  disturbing  forces  would 
inevitably  destroy  their  equilibrium — there  would  be  one  or 
more  points  at  which  adjacent  masses  would  begin  to  part 
company.  Separation  onoe  ocnnmenced,  would  with  erer- 
occelerating  speed  lead  to  a  grouping  of  the  masses.  And 
obviously  a  like  reault  would  eventually  take  place  with  the 
groups  thus  formed ;  until  they  at  length  a^jegated  into  a 
single  mass. 

Leaving  the  region.of  speculative  astronomy,  let  us  con- 
sider the  Solar  System  as  it  at  present  exists.  And  here  it 
will  be  welt,  in  the  first  place,  to  note  a  fact  which  may  be 
thought  at  vaHanoe  with  the  foregoing  ai^ument— namely, 
the  still-continued  existence  of  Saturn's  rings ;  and  especially 
of  the  internal  nebulous  ring  lately  discovered.  To  the 
objection  that  the  outer  rings  maintain  their  equilibrium,  the 
reply  is  that  the  comparatively  great  cohesion  of  liquid 
or  solid  substance  would  suffice  to  prevent  any  slight  tend- 
ency to  rupture  from  taking  effeot.  And  that  a  nebulous 
ring  here  still  preserves  its  continuity,  doee  not  re&Uy  negative 
the  for^^oing  conclusion;  mnoe  it  hajqtens  under  the  quite 
exceptional  influence  of  tiiose  symmetrically  disposed  forces 
which  the  external  rings  exercise  on  it.  Here  indeed 

it  deserves  to  be  noted,  that  though  at  first  sight  the  Satmv 
nian  system  appears  at  variance  with  the  doctrine  that  a 
state  of  homogeneity  is  one  of  mutable  equilibrinm,  it  does 
fai  reality  Aimisb  a  carious  oonfirmation  of  this  doctrine.  For 
Batum  is  not  quite  oonoentrio  with  his  rings ;  and  it  has 
been  proved  mathematically  that  were  he  and  his  lings  ooq- 
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oentrically  situated,  thoy  could  not  remain  io :  the  hcnn» 
^neous  relation  being  anstable,  would  graritatfi  into  a 
heterogeneous  one.  And  this  fact  serveB  to  remind  us  of  the 
allied  one  presented  throughout  the  whole  Solar  System.  All 
orbits,  whether  of  planeta  or  satellites,  ure  more  or  leas  ex- 
oentrio — none  of  them  are  perfect  circlea;  and  were  thej 
perfect  circles  they  would  soon  become  ellipses.  Mutual  per- 
turbations would  inevitably  generate  ezcentricitiea.  That  it 
to  Miy,  the  homogeneoos  relatiooa  would  lapse  into  hetero- 
geneous ones. 

g  151.  Already  so  many  references  have  been  made  to  the 
gradual  formation  of  a  crust  over  the  originally  incandescent 
Earth,  that  it  may  be  thought  superfluoua  again  to  name  it. 
It  has  not,  however,  been  before  considered  in  connexion  with 
the  general  principle  under  discussion.  Here  then  it  must 
be  noted  as  a  necessary  consequence  of  the  instability  of  the 
homogeneous.  In  this  cooling  down  and  solidificatim  ol 
the  Earth's  surface,  we  have  one  of  the  simplest,  as  well  as 
one  of  the  most  important,  instances,  of  that  change  from 
a  uniform  to  a  multiform  state  which  occurs  in  any  mass 
through  exposure  of  its  different  parts  to  different  ctmdi- 
tions.  To  the  difierentiation  of  t^e  Earth's  exterior 

&om  its  interior  thus  brought  about,  we  must  add  one  of  the 
most  conspicuous  differentiations  which  the  exterior  itself 
afterwards  undergoes,  as  being  similarly  brought  about.  Were 
the  otmditions  to  which  the  aurfiice  of  the  Earth  is  exposed, 
alike  in  all  directions,  there  would  be  no  obvious  reason  why 
certain  of  its  parts  should  become  permanently  unlike  the  rest 
But  being  unequally  exposed  to  the  chief  external  centre  of 
force — theSos — its  main  divisions  become  unequally  modified: 
as  the  crust  thick^is  and  cools,  there  arises  that  contrast, 
now  so  decided,  between  the  polar  and  equatorial  regions. 

Along  with  these  most  marked  physical  differentiatioaB  of 
the  Earth,  which  are  mamfestly  ocmeequent  on  the  instability 
of  the  homogenef -IS,  there  have  been  going  on  numeroiu 
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themical  differentiatioiiB,  admitting  of  eimilftr  interpretii- 
tion.  Without  raising  the  question  whether,  as  some  think, 
the  BO'Called  aimple  subfitoncea  are  themaelvce  compounded  of 
unknown  elements  (elements  which  we  cannot  separate  by 
artificial  heat,  but  which  existed  separately  when  the  heat  of 
the  Earth  was  greater  than  any  which  we  con  produce),— 
witiiont  raising  this  question,  it  will  suffice  the  present  pni^ 
pose  to  show  how,  in  place  of  that  comparotive  homogeneity 
of  the  Earth's  crust,  chemically  considered,  which  must  have 
existed  when  its  temperature  was  high,  there  has  arisen* 
during  its  cooling,  an  increasing  chemical  heterogeneity: 
each  element  or  compound,  heing  unable  to  maintain  its 
homogeneity  in  presence  of  various  surrounding  affinities, 
having  fallen  into  heterogeneous  combinations.  Let  us  con- 
template this  change  somewhat  in  detail.  There  is 
every  reason  to  believe  that  at  an  extreme  heat,  the  bodies 
we  call  elements  cannot  combine.  Even  under  such  heat  as 
can  be  generated  artificially,  some  very  strong  affinities  yield ; 
and  the  great  majority  of  chemical  compounds  are  decom- 
posed at  much  lower  temperatures.  Whence  it  seems  not 
improbable  that,  when  the  Earth  was  in  its  first  state  of  in- 
candescence, there  were  no  chemical  combinations  at  aU. 
But  without  drawing  this  inference,  let  us  set  out  with  the 
anquestionable  fact  that  the  compounds  which  can  exist  at 
the  highest  temperatures,  and  which  must  therefore  have 
been  the  first  formed  as  the  Earth  cooled,  are  those  of  the 
simplest  constitutions.  The  protoxides — including  under 
that  head  the  alkalies,  earths,  &c. — are,  as  a  class,  the  most 
fixed  compounds  known ;  the  majority  of  them  resisting  de- 
composition by  any  heat  we  can  generate.  These,  consisting 
aeverally  of  one  atom  of  each  component  element,  are  com- 
binations of  the  simplest  order — are  hut  one  degree  less 
homogeneous  than  the  elements  themselves.  More  hetero- 
geneous thon  these,  more  decomposable  by  heat,  and  therefore 
later  in  the  Earth's  history,  arc  the  dentoxides,  tritoxides, 
peroxides,  &c. ;  in  which  two,  three,  four,  or  more  atoms  of 
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oxygen  are  united  with  one  atom  of  metal  or  other  basa 
Still  leas  able  to  resist  heat,  are  the  salts ;  which  present  ui 
with  compound  atoms  each  made  up  of  five,  six,  seren,  eight, 
ten,  twdT«,  or  mora  atoms,  of  three,  if  not  more,  kinds 
Then  there  ara  the  hydrated  salts,  of  a  yet  greater  hetert^ 
geueity,  which  undergo  partial  decomposition  at  much  lower 
temperatures.  After  them  oome  the  further-complicated 
Buperealts  and  double  salts,  having  a  stability  again  decreased ; 
and  BO  throughout.  After  making  a  few  unimportant  qoali- 
fications  demanded  by  peculiar  afSnities,  I  believe  no  chemist 
will  deny  it  to  be  s  general  law  of  these  inorganio  combina- 
tiona  that,  other  things  equal,  the  stability  decreases  as  the 
complexity  increases.  And  then  when  we  pass  to  the  com- 
pounds that  make  up  organic  bodies,  we  find  this  general  law 
still  fiirther  exemplified :  we  find  much  greater  complexity 
and  much  le%8  stability.  An  atom  of  albumen,  for  instance, 
consists  of  482  ultimate  atoms  of  five  difierent  kinds.  Fibrise, 
still  more  intricate  in  constitution,  contains  in  each  atom,  298 
atoms  ofcarboB,  49  of  nitrogen,  2  of  sulphur,  228  of  hydrogen, 
end  92  of  oxygen — in  all,  660  atoms;  or,  mora  strictly 
speaking — equivalents.  And  these  two  substances  are  so  un- 
stable as  to  decompose  at  quite  moderate  temperatures ;  as 
that  to  which  the  ontnde  of  a  joint  of  roast  meat  is 
exposed.  Possibly  it  will  be  objected  that  some  inorganio 
oompounds,  as  pbosphuratted  hydrt^^  and  chloride  of  nitro* 
gen,  ara  mora  deoorapoeable  than  most  organic  compounds. 
This  is  true.  But  the  admission  may  be  made  without  damage 
to  the  argument.  The  proposition  is  not  that  all  simple  com- 
binations ara  more  fixed  than  all  complex  ones.  To  establish 
our  inference  it  is  necessary  only  to  show  that,  as  an  (pierage 
fad,  the  simple  combinations  can  exist  at  a  higher  tempera- 
tura  than  the  complex  ones.  And  this  is  wholly  beyond 
question.  Thus  it  is  manifest  that  the  present  chemi- 

cal heterogeneity  of  the  Earth's  surface  has  arisen  by  degrees 
as  the  decrease  of  heat  has  permitted ;  and  that  it  has  shown 
itself  in  three  forms — first,  in  the  multiplication  of  chemical 
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compounds ;  seconct,  in  the  greater  number  of  different  de- 
ments contained  in  the  more  modem  of  these  compoonde ;  and 
third,  in  the  higher  and  more  Tarind  multiples  in  which  these 
more  nnmerous  elements  combine. 

Without  Hpeoifying  them,  it  will  suffice  just  to  name  the 
meteoTologic  processes  eventually  set  up  in  the  £arth'a  At- 
mosphere, as  further  illustrating  the  alleged  law.  They 
«qaally  display  that  destruction  of  a  homogeneous  state  which 
results  from  unequal  exposure  to  incident  forces. 

§  152.  Tate  a  mass  of  unorganized  but  organizabla  mat* 
ter — either  the  body  of  one  of  the  lowest  living  forms,  or  tlie 
germ  of  one  of  the  higher.  Consider  its  circumstanoes. 
Either  it  is  immersed  in  water  or  air,  or  it  is  contained  with- 
in a  parent  organism.  Wherever  placed,  however,  its  outer 
and  inner  parte  stand  differently  related  to  surrounding 
agencies — nutriment,  oxygen,  and  the  various  stimuli.  But 
this  is  not  alL  "Whether  it  lies  quiescent  at  the  bottom  of 
the  water  or  on  the  leaf  of  a  plant ;  whether  it  moves  through 
the  water  preserving  some  de&nite  attitude ;  or  whether  it  is 
in  the  inside  of  an  adult ;  it  equally  results  that  certain  parts 
of  its  surface  are  more  exposed  to  surrounding  agencies  than 
other  parts— in  some  cases  more  exposed  to  light,  heat,  or 
oxygen,  and  in  others  to  the  maternal  tiasues  and  their  con- 
tents. Hence  must  follow  the  destruction  of  it«  original 
equilibrium.  This  may  take  place  in  one  of  two  ways.  Either 
the  disturbing  forces  may  be  snch  as  to  overbalance  the 
affinities  of  the  organic  elements,  in  which  case  there  result 
those  changes  which  are  known  as  decomposition ;  or,  as  is 
ordinarily  the  case,  such  changes  are  induced  as  do  not  de- 
stroy the  organic  compounds,  hut  only  modify  them :  the 
parts  most  exposed  to  the  modifying  forces  being  most  modi- 
fied.    To  elucidate  this,  suppose  we  take  a  few  cases. 

Note  first  what  appesfr  to  be  exwptions.  Certain  minute 
animal  forms  present  ua  either  with  no  appreciable  difiFeren- 
tiations  or  with  differentiations  ao  obacore  as  to  be  made  oal 
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with  gnat  diffioolt^.  Id  the  Bhuopods,  the  Aubstance  of  the 
jelly-likfl  body  remams  thronghout  life  unorganized,  ovea  to 
the  extent  of  having  no  limiting  membrane ;  as  is  proved  bj^ 
the  fact  that  the  thread-like  proceeaes  protruded  by  the  mass 
coalesce  on  touching  each  other.  Whether  or  not  the  nearly 
allied  Amaba,  of  which  the  lees  numerous  and  more  bulky 
proceasea  do  not  coalesce,  has,  as  lately  alleged,  something 
like  a  cell-wall  and  a  nucleus,  it  is  clear  that  the  distinction 
of  parts  is  very  slight ;  since  particles  of  food  pass  bodily  iutv 
the  inside  through  any  part  of  the  periphery,  and  since  when 
the  creature  is  crushed  to  pieces,  each  piece  behaves  aa  the 
whole  did.  ITow  these  cases,  in  which  there  is  either  no  contrast 
of  structure  between  exterior  and  interior  or  very  little,  though 
seemingly  opposed  to  the  above  inference,  are  really  very 
significant  evidences  of  its  truth.  For  what  is  the  peculiarity 
of  this  division  of  the  Protozoa  ?  Its  members  undergo  per- 
petual and  irregular  uhangee  of  fonn— they  show  no  per- 
sistent relation  of  parts.  What  lately  formed  a  portion  of 
the  interior  is  now  protruded,  and,  as  a  temporary  limb,  is 
attached  to  some  object  it  happens  to  touch.  What  is  now  a 
part  of  the  surface  will  presently  be  drawn,  along  with  the 
atom  of  nutriment  sticking  to  it,  into  the  centre  of  the  mass. 
Either  the  relations  of  inner  and  outer  have  no  permanent 
existence,  or  they  are  very -slightly  marked.  But  by  the 
hypothesis,  it  is  only  because  of  their  unlike  positions  with 
respect  to  modifying  forces,  that  the  originally  like  units  of  a 
Uving  mass  become  unlike.  We  must  therefore  expect  no 
established  differentiation  of  parts  in  creatures  which  exhibit 
no  estabhshed  differences  of  position  in  their  parts ;  and  va 
must  expect  extremely  little  differentiation  of  parts  where  the 
d^erences  uf  position  are  but  little  determined — which  is 
jnat  what  we  find.  This  negative  evidence  is  borne 

out  by  pc^tive  evidence.  When  we  tarn  from  these  pro- 
teiform  specks  of  living  jelly  to  organisms  having  an  un- 
changing distribution  of  substance,  we  find  differences  of  tia* 
■nc  corresponding  to  differences  of  relative  position.     la  tU 
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fhe  liigher  Frotosoa,  as  also  in  the  Protophyta,  we  nieet  witfa 
%  fandamental  difTerantiatioiL  into  ceU-membrane  and  ceU- 
oontenta ;  answering  to  that  fundumental  contrast  of  cMin- 
ditions  implied  by  the  ienn&  outside  and  inside.  On 

passing  from  what  are  roughly  classed  as  unicollular  organ- 
isms, to  the  lowest  of  those  which  consist  of  aggregated  cells, 
we  equally  obseire  the  connectioD  between  structural  differ- 
ences and  differences  of  circumstance.  Kegatirely,  we  sea 
that  in  the  sponge,  permeated  throughout  by  cunents  of  sea- 
water,  the  indefiniteness  of  organization  corresponds  with  the 
absence  of  definite  nnlikenees  of  conditions :  the  peripheral 
and  central  portums  are  as  litUe  contrasted  in  structure  as  iu 
exposure  to  surrounding  agencies.  While  positively,  we  see 
that  in  b  form  like  the  ThaloMicoUa,  which,  though  equally 
bumble,  maintains  its  outer  and  inner  parts  in  permanently 
unlike  circumstaaces,  there  is  displayed  a  rude  structure 
obviously  subordinated  to  the  primary  relations  of  centre  and 
surCoce :  in  all  its  many  and  important  varieties,  the  parts 
exhibit  a  more  or  less  concentrio  arrangement. 

After  this  primary  modification,  by  which  the  outer  tissues 
ore  differentiated  from  the  inner,  the  next  in  order  of  con- 
stancy and  importance  is  that  by  which  some  part  of  the 
outer  tissues  is  differentiated  from  the  rest ;  and  this  corre- 
sponds with  the  almost  universal  fact  that  some  part  of  the 
outer  tissues  is  more  exposed  to  certain  environing  influences 
than  the  rest.  Here,  as  before,  the  apparent  exceptions  are 
extremely  significant.  Some  of  the  lowest  vegetal  organisms, 
as  the  Hematococei  and  Protacocd,  evenly  imbedded  in  a 
mass  of  mucus,  or  dispersed  through  the  Arctic  snow,  display 
no  differentiations  of  surface ;  the  several  parts  of  their  sur 
&eea  being  subjected  to  no  definite  contrasts  of  conditiom 
Otiiated  spheres  such  as  the  Volvom  have  no  parts  of  thcpi 
periphery  unlike  other  parts;  and  it  is  not  to  be  expected 
that  they  should  have ;  since,  as  they  revolve  in  all  directions, 
Uiey  do  not,  in  traversing  the  water,  permanently  expose  any 
part  to  special  oouditiuns.     But  when  wo  come  to  organisnii 
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Uiat  are  either  fixed,  or  while  moviiig  preseire  definite  atli- 
tudea,  we  no  longer  find  nmformity  of  Burfaoe.  The  most 
general  fact  which  can  be  asserted  with  respect  to  the  struc- 
tnree  of  plants  and  animals,  is,  that  however  uoch  alike  ia 
shape  and  texture  the  Tarious  parts  of  the  exterior  may  at 
first  be,  they  acquire  unlikeueMca  corresponding  to  the  nn- 
likeneflses  of  their  relations  to  surrounding  agencies.  The  cili^ 
ated  germ  of  a  Zoophyte,  which,  during  its  looomottTe  stage, 
is  diatinguiBhable  only  into  outer  and  inner  tissues,  no  sooner 
becomes  fixed,  than  its  upper  end  begins  to  assume  a  di^rent 
structure  from  its  lower.  The  disc^shaped  gemma  of  the 
MaTchantia,  originally  alike  on  both  snr&oea,  and  lalling  at 
random  with  either  side  uppermost,  immediately  begin  to 
develop  rootlets  on  the  under  side,  and  stomata  on  the  upper 
side :  a  &ct  proving  beyond  question,  that  this  primary  A^Ser- 
entiation  is  determined  by  this  fundamental  contrast  of  con- 
ditions. 

Of  course  in  the  germs  of  higher  organisms,  (he  metamor- 
phoses immediately  due  to  the  instability  of  the  homogeneoos, 
are  soon  masked  by  those  due  to  the  assumption  of  the  hered- 
itary type.  Such  early  changes,  however,  as  are  common  to 
all  classes  of  organisms,  and  so  cannot  be  ascribed  to  heredity, 
entirely  conform  to  the  hypothesis.  A  germ  which  has  un- 
dergone no  developmental  modifications,  consists  of  a  spher- 
oidal group  of  homogeneous  cells.  Universally,  the  first  step 
in  its  evolution  is  the  establishment  of  a  difference  between 
some  of  the  peripheral  cells  and  the  cells  which  form  the  in- 
terior— some  of  the  peripheral  cells,  after  repeated  spont»- 
neoua  fissions,  coalesce  into  a  membrane ;  and  by  continuance 
of  the  process  this  membrane  spreads  until  it  speedily  inveets 
the  entire  mass,  as  in  mammals,  or,  as  in  birds,  stops  short  of 
that  for  some  time.  Here  we  have  two  significant  facts 
The  first  ia,  that  the  primary  unlikeness  arises  between  the 
exterior  and  the  interior.  The  second  is,  that  the  change 
which  thus  initiates  development,  docs  not  take  place  simul- 
(oneouslr  over   the  whole  exterior ;   but  commences  at  one 
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ptace,  and  gradually  inTolvca  the  rest.  Nov  theee  &c-te 
are  juBt  those  which  might  be  inferred  from  the  instability  of 
the  homogeneous.  The  surface  must,  more  than  any  other 
part,  become  unlike  the  centre,  because  it  is  most  dissimi- 
larly conditioned ;  and  all  parts  of  the  surface  cannot 
simultaneously  exhibit  this  differentiation,  because  tiiey  can- 
not be  exposed  to  the  incident  forces  with  absolute  uniform* 
ity.  One  other  general  fact  of  like  implication  re- 

mains. Whatever  be  the  extent  of  this  peripheral  layer  of 
cells,  or  blastoderm  as  it  is  called,  it  presently  divides  into 
two  layers — the  serous  and  mucous ;  or,  as  they  have  been 
otherwise  called,  the  ectoderm  and  the  endoderm.  The  first 
of  these  is  formed  from  that  portion  of  the  layer  which  lies 
in  contact  with  surrounding  agents ;  and  the  second  of  them 
ia  formed  from  that  portion  of  the  layer  which  lies  in  contact 
with  the  contained  mass  of  yelk.  That  is  to  say,  after  the 
primary  differentiation,  more  or  less  extensive,  of  surface 
&om  centre,  the  resulting  superficial  portion  undergoes  a 
secondary  differentiation  into  inner  and  outer  parts — a 
differentiation  which  is  clearly  of  the  same  order  with  the 
preceding,  and  answers  to  the  next  most  marked  contrast  of 
conditions. 

But,  as  already  hinted,  this  principle,  understood  in  the 
nmple  form  here  presented,  supplies  no  key  to  the  detailed 
phenomena  of  organic  development  It  fails  entirely  to  ex- 
plain generic  and  specific  peculiarities ;  and  indeed  leaves  us 
equally  in  the  dark  respecting  those  more  important  dis- 
tinctions by  which  families  and  orders  are  marked  oat. 
"WTiy  two  ova,  simUarly  exposed  in  the  same^pool,  should 
become  the  one  a  fish,  and  the  other  a  reptile,  it  cannot  tell 
ns.  Tltat  from  two  different  eggs  placed  under  the  same 
hen,  should  respectively  come  forth  a  duckling  and  a  chidcen, 
is  a  fiict  not  to  he  accounted  for  on  the  hypothesis  above 
developed.  We  have  here  no  alternative  but  to  fall  back 
upon  the  unexplained  principle  of  hereditary  transmissioQ. 
The  capacity  possessed  hy  an  unorpamied  germ  of  nnfolding 
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into  a  complex  adult,  wliich  repeats  ancestral  traits  in  the 
nuautest  detaila,  and  that  even  when  it  has  been  placed  in 
conditions  unlike  those  of  its  ancestors,  is  a  capacity  we  cannot 
at  present  understand.  That  a  microscopio  portion  of  seem- 
ingly strocturelcsB  matter  should  embody  bq  influence  of  such 
k'ud,  that  the  reaulting  man  will  in  fifty  years  after  become 
gouty  or  insane,  is  a  truth  which  would  be  incredible  were  it 
not  daily  illustrated.  Should  it  however  turn  out,  as 

we  shall  hereafter  find  reason  for  suspecting,  that  these  complex 
dififereutiations  which  adults  exhibit,  are  themselves  the 
slowly  accumulated  and  transmitted  reeults  of  a  process  like 
'  that  seen  in  the  first  changes  of  the  germ  ;  it  will  foUow  that 
oven  those  embryonic  changes  due  to  hereditary  influence, 
are  remote  consequences  of  the  alleged  law.  Should  it  be 
shown  that  the  slight  modifications  wrought  during  life  on 
each  adult,  and  bequeathed  to  oflspring  slong  with  all  like 
preceding  modifications,  are  themselves  uulikeaesaes  of  parts 
that  are  produced  by  unlikenessee  of  conditions ;  then  it  will 
follow  that  the  modifications  displayed  in  the  course  of  em- 
bryonic development,  are  partly  direct  consequences  of  the 
instability  of  the  homogeneous,  and  partly  indirect  conse- 
quences of  it.  To  give  reasons  for  entertaining  this 
hypothesis,  however,  is  not  needful  for  the  justification  of  the 
position  here  taken.  It  is  enough  that  the  most  conspicuoua 
diflerentiatioQS  which  incipient  organisms  universally  display, 
correspond  to  the  most  marked  differences  of  conditions  to 
which  their  parts  are  subject.  It  is  enough  that  the  habitual 
contrast  between  outside  and  inside,  which  we  know  ia  pro- 
duced in  inorganic  masses  by  unlikenesa  of  exposure  to  inci- 
dent forces,  is  strictly  paralleled  by  the  first  contrast  that 
makes  its  appearance  in  aU  organic  masses. 

It  remains  to  point  out  that  in  tbe  assemblage  of  organiama 
constituting  a  species,  the  principle  enunciated  is  equally 
traceable.  We  have  abundant  materials  for  the  induction 
that  each  species  will  not  remain  uniform,  but  is  ever  bectnn- 
ing  to  some  extent  multiform ;  and  thora  is  ground  for  tht 
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ledootion  that  Uila  lapse  from  homogeneity  to  heterogeneity  is 
cauaed  hj  the  Bubjectioa  of  its  members  to  unlike  sets  of 
ciremnstaaces.  The  fact  that  in  every  species,  animal  and 
regetal,  the  iadividuals  are  never  quite  alike;  joined  with 
the  fact  that  there  ia  in  every  species  a  tendency  to  the  pro- 
duction of  di&rencee  marked  enoagh  to  constitute  varieties ; 
form  a  sufficiently  wide  bans  for  the  induction.  While  the 
deduction  ia  confirmed  by  the  familiar  experience  that  varieties 
are  most  niuneroua  and  decided  where,  as  among  cultivated 
plants  and  domestic  animals,  the  conditions  of  life  depart 
from  the  original  ones,  most  widely  and  in  the  most  numerous 
ways.  Whether  we  regard  "  natural  selection  "  as  wholly, 
or  only  in  part,  the  agency  through  which  varieties  are 
established,  matters  not  to  the  general  conclusion.  For  as 
the  survival  of  any  variety  proves  its  constitution  to  be  in 
harmony  with  a  certain  aggregate  of  surrounding  forces — as 
the  multiplication  of  a  variety  and  the  usurpation  by  it  of  an 
area  previously  occupied  by  some  other  part  of  the  species, 
implies  different  effects  produced  by  such  aggregate  of  forces 
on  the  two,  it  is  clear  that  this  aggregate  of  forces  is  the 
real  cause  of  the  differentiation—  it  is  dear  that  if  the  variety 
supplants  the  original  species  in  some  localities  but  not  in 
others,  it  does  so  because  the  aggregate  of  forces  in  the  one 
locality  is  unlike  that  in  the  other — it  is  clear  that  the  lapee 
of  the  species  from  a  state  of  homogeneity  to  a  state  of  hetero- 
geneity arises  from  the  exposure  of  ila  different  parts  to 
different  aggregates  of  forces. 

§  153.  Among  mental  phentmiena  it  is  difficult  to  establish 
the  alleged  law  without  an  analysis  too  extensive  for  tha 
occasion.  To  show  satisfactorily  how  stAtes  of  consciousness, 
originally  homogeneous,  become  heterogeneous  through  dif- 
ferences in  the  changes  wrought  by  different  forces,  would 
require  us  carefully  to  trace  out  the  organization  of  early 
experiences.  Were  this  done  it  would  become  manifest  that 
die  development  ot   intelligenoe,  is,  under  one  of  iU  ohuJ 
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wpecta,  a  dividing  into  eepaiBte  clasBeB,  the  unlike  thinga 
previoasly  confounded  together  in  one  clHas— a  formation  of 
■ab-dassea  and  Bab-Bub-clasBee,  until  the  once  confused  ag- 
gregat*  of  obiects  known,  is  reoolr^  into  an  aggregate  which 
unites  extreme  heterogeneity  among  its  multiplied  groups, 
with  complete  homogeneity  among  the  members  of  each 
group.  If,  for  example,  we  followed,  through  ascending  grade* 
of  creatures,  the  geneeia  of  that  Tast  structure  of  knowledge 
acquired  by  sight,  we  should  find  that  in  the  first  stage, 
where  eyes  suffice  for  nothing  beyond  the  discrimination  of 
light  fi-om  darkness,  the  only  possible  classifications  of  ot^ecta 
seen,  must  be  those  based  on  the  manner  in  which  light  ia 
obstructed,  and  the  degree  in  which  it  ia  obstructed.  We 
EJiould  find  that  by  such  undeveloped  visual  organs,  the 
shadows  traversing  the  rudimentary  retina  would  be  merely 
distinguished  iuto  those  of  the  stationary  objects  which 
the  creature  passed  during  its  own  movements,  and  those 
of  the  moving  objects  which  came  near  the  creature  while 
it  was  at  rest;  and  that  eo  the  extremely  general  clas- 
sification of  visible  things  into  stationary  and  moving,  would 
be  the  earliest  formed.  We  should  find  that  whereas  the 
simplest  eyes  are  not  fitted  to  distinguish  between  an  obstruc- 
tion of  light  caused  by  a  small  object  close  to,  and  an  obstruc- 
tioD  caused  by  a  large  object  at  some  distance,  eyes  a  little 
more  developed  must  be  competent  to  such  a  distinction; 
whence  must  result  a  vague  di&rentiation  of  the  class  of 
moving  objects,  into  the  nearer  and  the  more  remote.  We 
should  find  that  such  further  improvements  in  vision  as  those 
which  make  possible  a  better  estimation  of  distances  by 
adjustment  of  the  optic  axes,  and  those  which,  through  en- 
largement and  subdivision  of  the  retina,  make  possible  the  dis- 
crimination oi'  shapes,  must  have  the  effects  of  giving  greater 
definiteness  to  the  dasaea  already  fonned,  and  of  sub-dividing 
these  into  smaller  clasees,  oonsisting  of  objects  leas  unlike.  And 
we  should  find  that  each  additional  refinement  of  tbe  percep- 
tive organs,  must  similarly  lead  to  a  multiplication  of  divisioiw 
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acd  a  sharpening  of  the  limits  of  each  diTision.  In  dvery  infant 
might  be  traced  the  anah^us  transformation  of  a  coafiued 
s^regate  of  impreaaionB  of  surrounding  objects,  not  recognized 
HS  di&ring  in  their  distances,  sizes,  and  ^lapes,  into  separate 
oIbssm  of  objecta  tinlibe  each  other  in  these  and  various  other 
respects.  And  in  the  one  case  as  in  the  other,  it  might  be 
■hown  that  the  change  ^m  this  first  indefinite,  incoherent 
and  oomparatively  homogeaeous  couscioosiieBs,  to  a  definite, 
coherent,  and  heterogeneous  one,  is  due  to  differences  in  the 
actions  of  iacident  forces  on  the  organism.  These 

brief  indications  of  what  might  be  shown,  did  space  permit, 
must  here  suffice.  Probably  they  will  give  adequate  clue  to 
an  argument  by  which  each  reader  may  satisfy  himself  that 
the  course  of  mental  evolution  offers  no  exception  to  the 
general  law.  la  further  aid  of  such  an  argument,  I  will  here 
add  en  illnstration  that  is  comprehensible  apart  from  the 
prooesB  of  mental  evolution  as  a  whole. 

It  has  been  remarhed  (I  am  told  by  Coleridge,  though  I 
have  been  unable  to  find  the  passage)  that  with  the  advance 
of  langoage,  worda  which  wet«  originally  alike  in  their 
meanings  acquire  unlike  meanings — a  change  which  he 
expresses  by  the  fonnidahla  word  "  desynonymization." 
Among  indigenous  words  this  loss  of  equivalence  cannot 
be  clearly  e^own ;  because  in  them  the  divergencies  of 
meaning  began  before  the  dawn  of  literature.  But  among 
words  that  have  been  coined,  or  adopted  fiY>m  other 
languages,  since  the  writing  of  books  ooomienced,  it  is 
demonstrable.  In  the  old  divines,  miiereant  is  used  in 
ita  etymological  sense  of  un/ieUever  ;  hut  in  modem  speech  it 
has  entirely  lost  thia  sense.  Similarly  with  eviUdoer  and 
wuU^actori  exactly  synonymous  as  these  are  by  derivation, 
th^  are  no  longer  synonymous  by  ussge :  by  a  malefactor 
we  now  onderatand  a  convicted  criminal,  which  is  far  from 
being  the  acceptation  of  evil-doer.  The  verb  produea,  bears  in 
Euclid  its  primary  meaning — to  prolong,  or  draw  out  ,■  but 
the  now  largely  devdoped  meanings  t^prodnee  have  little  in 
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oommon  with  the  meanings  of  proUmg,  or  draio  out.  In  tin 
Church  of  England  liturgy,  as  odd  effect  results  from  iha 
occurrence  of  prevent  in  it«  original  sense — to  come  before, 
inatoad  of  its  modem  dpecialized  sense—^o  come  before  with  th» 
effect  of  arresting.  But  the  moat  conclusive  casee  are  those 
in  which  the  contrasted  words  consist  of  the  same  parts  difler^ 
ently  combined  ;  as  in  ^o  under  and  undergo.  We  go  under 
ft  tree,  and  we  undergo  a  pain.  But  though,  if  analTtioaUy 
considered,  the  meanings  of  these  expressions  would  be  the 
same  were  the  words  transposed,  habit  has  bo  far  modified 
their  meanings  that  we  could  not  without  absurdity  speak  of 
undergoi}ig  a  tree  and  going  under  a  pain.  Conntlraa 

such  instances  might  be  brought  to  show  that  between  two 
words  which  are  originally  of  like  force,  an  equilibrinm  can 
not  be  maintained.  XTnleaa  they  are  daily  used  in  exactly 
equal  degrees,  in  exactly  similar  relations  (against  which 
there  are  infiniteprobabilities),  there  necessarily  arises  a  habit 
of  associating  one  rather  than  the  other  with  particular  acts, 
or  objects.  8uGh  a  habit,  once  commenced,  becomee  confirm- 
ed ;  and  gradoally  their  homogeneity  of  meaning  disappears. 
In  each  individual  we  may  see  the  tendency  which  inevitably 
lends  to  this  result.  A  certain  vocabulary  and  a  certain  s^ 
of  phrases,  distinguidi  the  speech  of  each  person :  each  per- 
lon  habitually  osea  certain  words  in  places  where  other  worda 
are  habitually  used  by  other  persons;  and  there  is  a  ocm- 
tinnal  recurrence  of  favourite  expressions.  This  inability  to 
maintain  a  balance  in  the  nae  of  verbal  symbols,  which  cha- 
racterizes every  man,  characterizes,  by  coosequenoe,  aggre- 
gates  of  men ;  and  the  desynonymizaticHi  of  words  is  the  ulti- 
mate effect. 

Should  any  difficulty  be  felt  in  understanding  how  theae 
mental  changes  exemplify  a  law  of  physical  transformations 
that  are  wrought  by  physical  forces,  it  will  disappear  on  con- 
templating acts  of  mind  as  nervous  iiinctions.  It  will  be 
aeea  that  eooh  loss  of  equilibrium  above  instanced,  is  a  loss  of 
fonctional  equality  between  some  two  elements  of  the  nervois 
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intern.  And  it  will  be  seen  that,  as  in  other  cases,  this  lo» 
of  fnnctional  equality  is  due  to  difierences  in  the  iocideQce  of 
forces. 

§  154.  Masses  of  men,  in  common  vith  all  other  maesea, 
ihow  a  like  procliritj  similarly  caused.  Small  combinations 
and  large  societies  equally  manifest  it ;  and  in  the  one,  as  in 
the  other,  both  gOTenuneatol  and  industrial  diSerentiations 
are  initiated  by  it.  Let  us  glance  at  the  facts  under  these 
two  heads. 

A  business  partnership,  balanced  as  the  authorities  of  its 
members  may  theoretically  be,  practically  becomes  a  union  in 
which  the  authority  of  one  partner  is  tacitly  recognized  as 
greater  than  that  of  the  other  or  others.  Though  the  share- 
holders have  given  equal  powers  to  the  directors  of  their 
company,  inequalities  of  power  soon  arise  among  them ;  and 
osunlly  the  supremacy  of  some  on^  director  grows  so  marked, 
that  his  decisions  determine  the  course  which  the  board  takes. 
Nor  in  associations  for  political,  charitable,  literary,  or  other 
purposes,  do  we  fail  to  £nd  a  liko  process  of  division  into 
dominant  and  subordinate  parties ;  each  having  its  leader,  its 
members  of  less  influence,  and  its  mass  of  uninfluential  mem- 
bers. These  minor  instances  in  which  unorganized  groups  of 
men,  standing  in  homogeneous  relations,  may  be  watched 
gradually  passing  into  organized  groups  of  men  standing  in 
heterogeneous  relations,  give  us  the  key  to  social  inequalities. 
Barbarous  and  civilized  oonununities  are  alike  characterized 
by  separation  into  classes,  as  well  as  hy  separation  of  each 
class  into  more  important  and  less  important  units ;  and  this 
structure  is  manifestly  the  gradually-oonsolidated  result  of  a 
process  like  that  daily  exemplified  in  trading  and  other  com- 
binations. So  long  as  men  are  constituted  to  act  on  one  an- 
other, either  by  physical  force  or  by  force  of  character,  the 
struggles  for  supremacy  must  finally  be  decided  in  fovour  ot 
gome  one  ;  and  the  difference  once  commenced  must  tend  to 
oeoome  ever  more  marked.  Its  unstable  equilibrium  being  de- 
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Rtrojed,  the  uniform  must  gravitate  vith  increamng  rapidity 
into  the  multiform.  And  ao  supremacy  and  mbordination 
must  establish  themselveB,  as  we  see  they  do,  throughout  the 
whole  structuro  of  a  society,  from  the  great  claaa-divisions 
pervading  its  entire  body,  down  to  Tillage  cliques,  and  even 
down  to  every  posse  of  school-boys.  Probably  it  will 

he  objected  that  such  changes  result,  not  from  the  Itomoge- 
neity  of  the  original  aggregations,  but  from  th^r  non-homo- 
geneity— from  certcun  slight  differences  existing  among  th^ 
units  at  the  outset.  This  is  doubtless  the  proximate  caose. 
In  strictness,  such  changes  must  be  regarded  as  transforma- 
tions of  the  rclatiyely  homogeneous  into  the  relatively  hetero- 
geneous. But  it  is  abundantly  clear  that  an  aggregation  of 
men,  absolutely  alike  in  their  endowments,  would  eventually 
undergo  a  similar  transformation.  For  in  the  absence  of 
perfect  uniformity  in  the  lives  severally  led  by  them — in 
their  occupations,  physical  conditions,  domestic  relations,  and 
trains  of  thought  and  feeling — there  must  arise  differences 
among  them ;  and  these  must  finally  initiate  social  differen- 
tiations. Even  inequalities  of  health  caused  by  accidents, 
must,  by  entailing  inequalities  of  physical  and  mental  power, 
disturb  the  exact  balance  of  mutual  influences  among  the 
units;  and  the  balance  once  disturbed,  must  inevitably  be 
lost.  Whence,  indeed,  besides  seeing  that  a  body  of  men 
absolutely  homogeneous  in  their  governmental  relations,  must, 
like  all  other  homogeneous  bodies,  become  heterogeneotia, 
we  also  see  that  it  must  do  this  from  the  same  ultimate  causa 
—unequal  exposure  of  its  parts  to  incident  forces. 

The  first  industrial  divisions  of  societies  are  much  more 
obviously  due  to  unlikenesses  of  external  circumstancea. 
finch  divisions  are  absent  until  such  unlikenesaes  are  estab- 
lished. Nomadic  tribes  do  not  permanently  expose  any 
groups  of  their  members  to  special  local  conditions ;  nor  does 
a  stationary  tribe,  when  occupying  only  a  small  area,  main- 
tain irom  generation  to  generation  marked  contrasts  in  the 
local  conditions  of  its  members ;  and  in  such  tribes  there  an 
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no  decided  economical  differentiationa.  But  a  oommunity 
irhioh,  growing  populous,  has  ovorspread  a  large  tract,  and 
has  become  eo  far  settled  that  its  members  live  and  die  in  their 
rcflpective  districts,  keeps  its  eereral  sections  in  different 
physical  circumatancea  ;  and  then  they  no  longer  remain  alike 
in  their  occupations.  Those  who  live  dispersed  continne  to 
hunt  or  cultivate  the  earth  ;  those  who  spread  to  the  eea-shore 
tail  into  maritime  occupations ;  while  the  inhabitants  of  some 
spot  chosen,  perhaps  for  its  centrality,  as  one  of  periodical 
assemblage,  become  traders,  and  a  town  springs  up.  Each 
of  these  classes  nndergoes  a  modification  of  character  conse- 
quent on  its  function,  and  better  fitting  it  to  its  function. 
Xjater  in  the  process  of  social  evolution  these  local  adapt- 
ations are  greatly  multiplied,  A  result  of  differences  in 
soil  and  climate,  is  that  the  rural  inhabitants  in  different 
parts  of  the  kingdom  have  their  occupations  partially  special- 
ized ;  and  become  respectively  distinguished  as  chiefly  pro- 
ducing cattle,  or  sheep,  or  wheat,  or  oats,  or  bops,  or  cyder. 
People  living  where  coal-fields  are  discovered  are  transf'onn- 
ed  into  colliers ;  Comiahmen  take  to  mining  because  Corn- 
wall is  metalliferous  ;  and  the  iron -manufacture  is  the  domi- 
nant industry  whore  iron-stone  is  plentiful.  Liverpool 
has  assumed  the  ofEce  of  importing  cotton,  in  consequence  of 
its  proximity  to  the  district  where  cotton  goods  are  made ; 
and  for  analogous  reasons,  Hull  has  become  the  chief  port  at 
which  foreign  wools  are  brought  in.  Even  in  the  establish- 
ment of  breweries,  of  dye-works,  of  slate-quarries,  of  brick- 
yards, we  may  see  the  same  truth.  So  that  both  in  general 
and  in  detail,  the  specializations  of  the  social  organism  which 
characterize  separate  districts,  primarily  depend  on  local 
circumstances.  Those  divisions  of  labour  which  under  an- 
other aspect  were  interpreted  as  due  to  the  setting  up  of  motion 
in  the  directions  of  least  resistance  (§  80),  are  here  in- 
terpreted as  due  to  differences  in  the  incident  forces ;  and 
the  two  interpretations  are  quite  consistent  with  each 
ot)ier.     For  that  which  in  each  case  delvrmhiet  the  directiou 
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of  least  resistance,  is  the  distiibution  of  the  forces  to  be  over- 
come ;  and  hence  nnlikenfeaes  of  distribatioD  in  separata 
localities,  entails  unlikenessofl  in  the  course  of  human  action 
in  those  localities — entails  industrial  difierentiatioos. 

§  155.  It  has  still  to  bo  shown  that  this  general  tnith  ii 
demonstrable  a  priori.  We  hare  to  prove  specifically  that 
the  instability  of  the  faomogeneoos  is  a  corollary  from  the 
persistence  of  force.  Already  this  has  been  tacitly  implied 
by  assigning  nnlikcness  in  the  exposure  of  its  parts  to 
nrrounding  agenaes,  as  the  reason  why  a  uniform  mass  loses 
its  uniformity.  But  here  it  will  be  proper  to  expand  this 
tacit  implication  into  definite  proof. 

On  striking  a  mass  of  matter  with  such  furce  as  either  to 
indent  it  or  make  it  fly  to  pieces,  we  see  both  that  the  blow 
affects  differently  its  different  parts,  and  that  the  differences 
are  consequent  on  the  unlike  relations  of  its  parts  to  the 
force  impressed.  The  part  with  which  the  striking  body 
comes  in  contact,  receiving  the  whole  of  the  communicated 
momentum,  is  driven  iii  towards  the  centre  of  the  masa. 
It  thus  compresses  and  tends  to  displace  the  more  centrally 
situated  portions  of  the  mass.  These,  however,  cannot  be 
compressed  or  thrust  out  of  their  places  without  pressing  on 
all  surrounding  portions.  And  when  the  blow  18  violent 
enough  to  fracture  the  mass,  we  see,  in  the  radial  dispersion 
of  its  fragments,  that  the  original  momentum,  in  being  dis- 
tributed throughout  it,  has  been  divided  into  numerous  minor 
momenta,  unlike  in  their  directions.  We  see  that  these  di- 
rections are  determined  by  the  positions  of  the  parts  with  re- 
spect to  each  other,  and  with  respect  to  the  point  of  impact. 
We  see  that  the  parts  are  differently  affected  by  tlie  disrup- 
tive force,  becuuse  they  are  differently  related  to  it  in  their 
directions  and  attachments — ^that  the  effects  being  the  joint 
products  of  the  cause  and  the  conditions,  cannot  be  alike  in 
parts  which  are  differently  conditioned.  A  body  on 

whii/h  radiant  heat  is  falliii);,  exemplifies  this  truth  still  more 


.dbvGooyk" 


ra>  IKRABIUTY  or   THB    HOUOOESSOtn.  427 

oleaily.  Taking  the  sunpleat  case  (that  of  a  sphere)  ire  see 
that  vbile  the  part  nearest  to  the  radiating  centre  receive* 
the  rays  at  right  angles,  the  rays  strike  the  other  partJi  of  the 
ezpoeed  side  at  all  angles  irom  90°  down  to  0°.  Again,  the 
molecular  vibrations  propagated  through  the  mass  from  tho 
turfaoe  which  receives  the  heat,  must  proceed  inwards  at  an- 
gles differing  for  each  point.  Further,  the  interior  parts  of 
the  sphere  affected  by  the  vibrationB  proceeding  from  all 
pointe  of  the  heated  side,  must  be  disaimilarly  aflected  in  pro- 
portion as  their  positionB  are  dissimilsr.  So  that  whether 
they  be  on  the  recipient  area,  in  the  middle,  or  at  the  r^note 
side,  the  constituent  atoms  are  all  thrown  into  states  of  vibra- 
tion more  or  less  unlike  each  other. 

But  now,  what  is  the  ultimate  meaning  of  the  conclusion 
that  a  uniform  force  produces  different  changes  throughout  a 
nniform  mass,  because  the  parts  of  the  mass  stand  in  different 
rdations  to  the  force  P  Fully  to  understand  this,  we  must 
contemplate  each  part  as  simultaneously  subject  to  other 
forces — those  of  gravitation,  of  cohesion,  of  molecular  motion, 
&o.  The  effect  wrought  by  an  additional  force,  must  be  a 
reeultent  of  it  and  the  forces  already  in  action.  If  the  forces 
already  in  action  on  two  parts  of  any  aggregate,  are  di&rent  in 
thrar  directions,  the  effects  produced  on  these  two  parte  by  like 
forces  must  be  different  in  their  directions.  Why  must  they  be 
different  f  They  must  be  different  because  such  unlikenesa  as 
ezistA  between  the  two  sets  of  factors,  is  mode  by  the  presence 
in  the  one  of  some  specially-directed  force  that  is  not  pre- 
sent in  the  other;  and  that  this  force  will  produce  an 
effect,  rendering  the  total  result  in  the  one  case  unlike  that 
in  the  other,  is  a  necessary  corollary  from  the  persistence  of 
force.  Still  more  manifest  does  it  become  that  the  dis- 

■imilarly-placed  parts  of  any  aggregate  must  be  dissimilarly 
modilied  by  an  incident  force,  when  we  rem'^mbcr  that  the 
quantities  of  the  incident  force  to  which  they  are  severally 
subject,  are  not  equal,  aa  above  supposed ;  but  are  nearly  al- 
ways very  unequal.     The  outer  parts  of  masses  are  usually 
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Rlone  expoeed  to  chemical  actioos;  and  oot  onlv  are  their 
iiuier  parte  shielded  from  the  affinities  of  external  eUmeato, 
bat  Buch  affinities  are  broug^lit  to  bear  unequally  on  their 
surfaces ;  since  chemical  action  sets  up  currenta  through  the 
medium  in  which  it  takes  place,  and  so  brings  to  the  various 
parts  of  the  surface  unequal  quantities  of  the  active  agent. 
Again,  the  amounts  of  any  external  radiant  force  which  the 
dilferent  ports  of  an  aggregate  receive,  are  widely  contrasted : 
we  have  the  contrast  between  the  quantity  falling  on  the 
side  next  the  radiating  centre,  and  the  quantity,  or  rather  no 
quantity,  falling  on  the  opposite  side ;  we  have  contrasts  in 
the  qudntities  received  by  differently -placed  areas  on  the 
exposed  side ;  and  we  have  endless  contrasts  between  the 
quantities  received  by  the  various  parts  of  the  interuv.  Simi- 
larly when  mechanical  force  is  expended  on  any  aggregate, 
either  by  collision,  continued  pressure,  or  tension,  the  amounts 
of  strain  distributed  throughout  the  mass  are  manifestly 
imlike  for  unlike  positions.  But  to  say  the  diSerent  parts  of 
an  aggregate  receive  different  quantities  of  any  incident  force, 
is  to  say  that  their  states  are  modified  by  it  in  different 
degrees — is  to  say  that  if  they  were  before  homogeneous  in 
their  relations  they  must  be  rendered  to  a  propwtionate 
extent  heterogeneous  ;  since,  force  being  persistent,  the 
different  quantities  of  it  falling  on  the  diff^^nt  ports, 
must  work  in  them  different  quantities  of  efiect — different 
changes.  Yet  one  more  kindred  deduction  is  required 

to  complete  the  argument.  We  may,  by  parallel  reasoning, 
reach  the  concluaion  that,  even  apart  from  the  action  of  any  ex- 
ternal force,  the  equilibrium  of  a  homogeneous  aggregate  must 
be  destroyed  by  the  unequal  actions  of  its  parts  on  each  other. 
That  mutual  influence  which  produces  aggregation  (not  to 
mention  other  mutual  in&uences)  must  work  differrait  efiects 
on  the  different  parts ;  since  they  are  severally  exposed  to  it 
in  unlike  amounts  and  directions.  This  will  be  clearly  seen 
on  remembering  that  the  portions  of  which  the  whole  is  made 
op,  may  be  seveniUy  regarded  oa  minor  wholes ;  that  on  each  of 
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ttien  uicor  wholes,  the  action  of  the  entire  aggre^te  then 
becomes  an  external  incident  force ;  that  such  external  inci- 
dent force  must,  as  above  shown,  work  unlike  changes  in  the 
parts  of  any  such  minor  whole ;  and  that  if  the  minor  wholes 
Kre  sfTerally  thus  rendered  heterogeneous,  the  entire  aggn>- 
gHte  is  rendered  heterogeneous. 

The  instability  of  the  homogeneous  is  thus  deducible  from 
that  primordial  truth  which  fmderlies  our  intelligence.  One 
stable  homogeneity  only,  is  hypothetically  poeaible.  If  centres 
of  force,  absolutely  uniform  in  their  powers,  were  di^sed 
with  absolute  uniformity  through  unlimited  space,  they  would 
remain  in  equilibrium.  This  however,  though  a  verbally 
intelligible  supposition,  is  one  that  cannot  be  represented  in 
thought ;  since  unlimited  space  is  inconceivable.  But  all 
finite  forms  of  the  bomogcneous^all  forms  of  it  which  we 
dan  know  or  conceive,  must  inevitably  lapse  into  hetero- 
geneity. In  three  several  ways  does  the  persistence  of  force 
necessitate  this.  Betting  external  agencies  aside,  each  unit 
of  A  homogeneous  whole  must  be  differently  affected  from 
any  of  the  rest  by  the  aggregate  action  of  the  rest  upon  iL 
The  resultant  force  exercised  by  the  aggregate  on  each  unit, 
being  in  no  two  cases  alike  in  both  amount  and  direction,  and 
usually  not  in  either,  any  incident  force,  even  if  uniform  in 
amount  and  direction,  cannot  produce  like  effects  on  the  units. 
And  the  various  positions  of  the  parts  in  relation  to  any  in- 
cident force,  preventing  tbem  from  receiving  it  in  uniform 
amounts  and  directions,  a  further  difference  in  the  effects 
wrought  on  them  is  inevitably  produced. 

One  further  remark  is  needed.  To  the  conclusion  that 
the  changes  with  which  Evolution  commences,  are  thus  ne^ 
cessitated,  remains  to  be  added  the  conclusion  that  these 
changes  must  coniimte.  The  absolutelv  homogeneous  must 
lose  its  equilibrium ;  and  the  relatively  bomogeneous  must 
lapse  uito  the  relatively  less  homogeneous.  That  which 
is  true  of  any  total  mass,  is  true  of  the  parts  into  which 
it   segregates.      The  miiformity   of   each   such   part  must 
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M  ineritably  be  loet  in  multifonnity,  as  was  that  of  tl>» 
original  whole ;  and  for  like  reasons.  And  ibxa  the  ooatinoed 
changes  which  cbaraoterize  Evolution,  in  so  iar  as  they  are 
constituted  by  the  lapse  of  the  homogeueous  into  the  heten^ 
geneoos,  and  of  the  less  heten^eneous  into  the  more  hetoro- 
geneons,  are  necessary  consequence*  of  the  persistenoB  of 
fons. 
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THE   UCLTIPUCATION   OF 

S  156.  To  the  cause  of  increamng  complexity  set  forth  m 
the  last  chapter,  ve  have  in  this  chapter  to  add  another. 
Though  eecoxtdary  in  order  of  time,  it  is  scarcely  secondary  in 
order  of  importance.  Even  in  the  abeence  of  the  cause 
already  assigned,  it  would  necessitate  a  change  from  the 
homogeneous  to  the  heterogeneous ;  and  joined  with  it,  it 
makes  this  change  both  more  rapid  and  more  inTcdved.  To 
come  in  sight  of  it,  we  hare  hut  to  pursue  a  step  further, 
that  conflict  between  force  and  matter  already  delineated. 
Let  OS  do  this. 

When  a  uniform  aggregate  is  subject  to  a  uniform  force, 
we  hare  seen  that  iU  constituents,  being  di&rently  condi- 
tioned, are  differently  modified.  But  while  we  have  cou> 
templated  the  Taiious  parte  of  the  aggregate  as  thus  undergo- 
ing unlike  changes,  we  hare  not  yet  contemplated  the  unlike 
changes  simultaneoudy  produced  on  the  various  parts  of  the 
incident  force.  These  most  be  as  numerous  and  important  as 
the  others.  Action  and  re-action  being  equal  and  opposite  it 
follows  that  in  differentiating  the  parts  on  which  it  falls  in 
unlike  ways,  the  incident  force  most  itself  be  correspond- 
ingly differentiated.  Instead  of  being  as  before,  a  uniform 
force,  it  must  thereafter  be  a  multiform  force — a  group  of 
dissimilar  forces.     A  few  iUiistrations  will  make  this  truth 


.dbvGooyk" 


i32  TBS    MVLTIFLICATIUN  OF   EFFBCn. 

A  single  force  is  divided  by  conflict  with  matter  info 
forces  that  widely  diverge.  In  the  case  lately  cited,  of  a 
body  shattered  by  violeni.  collision,  besides  the  change  of  the 
homogeneous  moss  into  a  heterogeneous  group  of  scattered 
fragments,  there  is  a  change  of  the  homogeneous  momentum 
into  a  group  of  momenta,  heterogeneous  in  both  amount* 
and  directions.  Similarly  with  the  forces  we  know  as  light 
and  heat.  After  the  dispersion  of  these  by  a  radiating  body 
towards  all  points,  they  are  re-dispersed  towards  all  points 
by  the  bodies  on  which  they  fall.  Of  the  Sun's  rays,  issa- 
ing  from  him  on  every  side,  some  few  strike  the  Moon. 
These  being  reflected  at  all  angles  from  the  Kloon's  sur- 
face, some  few  of  them  strike  the  Earth.  tiy  a  like 
process  the  few  which  reach  the  Earth  are  Bguin  dif- 
fused through  surrounding  space.  And  on  <-ach  occasion, 
such  portions  of  the  rays  as  are  absorbed  instead  of  re- 
flected, undergo  refractions  that  equally  destrcy  their 
parallelism.  More  than  this   is  true.     By  conflict 

with  matter,  a  uniform  force  is  in  part  changed  into  forces 
differing  in  their  directions ;  and  in  part  it  is  changed  into 
forces  diflering  in  their  kinds.  When  one  body  is  struck 
against  another,  that  which  we  usually  regard  as  the  effect, 
is  a  change  of  position  or  motion  in  one  or  both  bodies.  But 
R  moment's  thought  shows  that  this  is  a  very  incomplete 
view  of  the  matter.  Besides  the  visible  mechanical  resolt, 
Boimd  is  produced ;  or,  to  speak  accurately,  a  vibration  in 
one  or  both  bodies,  and  in  the  surrounding  air :  and  under 
some  circumstances  we  call  this  ihe  effect.  Moreover,  the 
air  has  not  simply  been  made  to  vibrate,  but  has  had  currents 
raised  in  it  by  the  transit  of  the  bodies.  Further,  if  there  is 
not  that  great  structural  change  which  we  call  fracture,  there 
is  a  disarrangement  of  the  particles  of  the  two  bodies  around 
their  point  of  collision  ;  amounting  in  some  cases  to  a  visible 
condensation.  Yet  more,  this  condensation  is  accompanied 
by  disengagemcoit  of  heat.  In  some  cases  a  spark — that  ia, 
light — results,  frmn  the  incandescence  of  a  portion   strnok 
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pff;  and  occasionally  this  incandescence  is  associated  with 
chemical  combination.  Thus,  by  the  original  mechanical 
force  expended  in  the  collision,  at  least  five,  and  oftea  more, 
different  kinds  of  forces  have  been  produced.  Take,  again, 
the  lighting  of  a  candle.  Primarily,  this  is  a  chemical 
change  consequent  on  a  rise  of  temperature.  The  process  of 
combination  having  once  been  set  going  by  extraneous  heat, 
there  is  a  continued  formation  of  carbonic  acid,  water,  &a.— 
in  itself  a  result  more  complex  than  the  extraneous  heat  that 
hrst  caused  it  Sut  along  with  this  process  of  combination 
there  is  a  production  of  heat ;  there  is  a  produotion  of  light ; 
there  is  on  ascending  column  of  hot  gases  generated ;  there 
are  currents  established  in  the  surrounding  air.  Not  doe« 
the  decomposition  of  one  force  into  many  forces  end  here. 
Each  of  the  several  changes  worked  becomes  the  parent  of 
further  changes.  The  carbonic  acid  formed,  will  by  and  by 
combine  with  some  base  ;  or  under  the  influence  of  soashine 
give  up  its  carboii  to  the  leaf  of  a  plant.  The  water  will 
modify  the  hygrometric  state  of  the  air  around ;  or,  if  the 
current  of  hot  gases  containing  it  come  against  a  cold  body, 
will  be  condensed:  altering  the  temperature,  and  perhaps 
the  chemical  state,  of  the  sorfiice  it  covers.  The  heat  given 
oat  melts  the  subjacent  tallow,  and  expends  whatever  it 
warms,  llie  light,  falling  on  various  substances,  calls  forth 
&om  them  reactions  by  which  it  is  modified ;  and  so  divers 
colours  are  produced.  Similarly  even  with  these  secondary 
actions,  which  may  be  traced  out  into  ever- multiplying 
ramificationB,  until  they  become  too  minute  to  be  appreci- 
ated. Universally,  then,  the  effect  is  more  complex 
than  the  cause.  Whether  the  aggregate  on  which  it  falls  be 
homogeneous  or  otherwise,  an  incident  force  is  tranisfonned 
by  the  conflict  inte  a  number  of  forces  that  differ  in  their 
amounts,  or  directions,  or  kinds;  or  in  all  these  respects. 
And  of  this  group  of  variously-modified  forces,  each  ulti- 
Boately  undergoes  a  like  transformation, 
liet  us  now  mark  how  the  process  of  evolution  is  furthered 
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by  this  multiplication  of  efiects.  An  incident  forca  deotm^ 
poaed  by  the  leactionB  of  a  body  into  a  gronp  of  uolDce  forcei 
—a  uniform  force  tbaa  reduced  to  a  multifwra  force — ^be- 
ocHoei  tlie  cause  of  a  ■econdary  mcrease  of  multiformity  in 
the  body  vbicb  decompoaea  it.  In  the  laet  chapter  we  saw 
that  the  several  parts  of  an  aggregate  are  differently  modi- 
tiod  1^  any  incident  force.  It  has  just  been  shown  that  by  the 
reactiotu  of  the  differently  modified  parts,  the  incident  force 
itaolf  must  be  divided  into  differently  modified  paTt<t.  Here 
il  remains  to  point  out  that  each  di^rentiated  division  o( 
the  aggregate,  thus  beocanes  a  centre  from  which  a  diffiren- 
tiated  division  of  the  original  force  is  again  diffused.  And 
since  unlike  forces  must  produce  unlike  results,  each  of  thene 
differantiated  forces  must  produce,  throughout  the  a^regate, 
a  further  series  of  differentiations.  This  aecondaiy 

cause  of  the  change  txwa  homogeoei^  to  heterogeneity, 
obviously  becomes  more  potent  in  proportion  as  the  hetero* 
geneity  increaaes,  When  the  parte  into  whioh  any  evolving 
whole  has  segregated  itself,  have  diverged  widely  in  natnie, 
they  will  necessarily  react  very  diversely  im  any  incident 
force — they  will  divide  an  incident  force  into  bo  many 
strongly  contrasted  groups  of  forces.  And  each  of  them  be- 
ooming  the  centre  of  a  quite  distinct  set  of  influences,  must 
add  to  the  number  of  distinct  secondary  changes  wrought 
throi^lhout  the  abrogate.  Yet   another  corollary 

must  be  added.  The  number  of  unlike  parts  of  which  an 
aggregato  cfmnats,  as  well  as  the  degree  of  their  unlikeness, 
is  an  important  fector  in  the  process.  Every  additional 
specialized  division  is  an  additional  centre  of  specialized 
foroes.  If  a  unifbrm  whole,  in  being  itself  made  multiform 
by  an  incident  force,  makes  the  incident  force  multiform ;  if 
a  whole  consisting  of  two  unlike  sections,  divides  an  incident 
force  into  two  unlike  groups  of  multiform  forces  ;  it  is  clear 
that  each  new  unlike  section  must  be  a  hirther  source  of  oom> 
plication  am<Hig  the  forces  at  wwk  throughout  the  mass — a 
farther  sonioe   of  heten^cenei^.      The  multiplioatim  gf 
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•Aett  must  proceed  in  geomcitrical  progreflsioD.     Each  itage 
of  eTolation  most  initiate  a  higher  stage. 

S  167.  The  force  of  B^pngation  acting  on  irregular  tnasBet 
of  rare  matter,  difiEiised  throogh  a  relating  medimn,  will  not 
twue  sach  masses  to  move  in  straight  lines  to  their  common 
coitra  of  graviiy ;  bat,  as  before  said,  each  will  take  a  oairi- 
linear  path,  directed  to  one  or  other  side  of  the  centre  of 
grarity.  AU  of  them  being  differently  conditioned,  gravita- 
tion will  impress  on  each  a  motion  differing  in  direction,  in 
velocitjr,  and  in  the  degree  of  its  ourratore — unifonu  aggre- 
gative force  will  be  difierentiated  into  multiform  momenta. 
The  process  thus  commeooed,  most  go  on  till  it  produces  a 
angle  mass  of  nebulous  matter ;  and  these  independent  curvi* 
linear  motions  must  result  in  a  movement  of  this  mass  round 
its  axis :  a  simultaneons  condensation  and  rotation  in  which 
we  see  how  two  effects  <^  the  aggregative  force,  at  first  but 
■lightly  divergent,  become  at  last  widely  differentiated.  A 
gradualinoreaseofoblatenees  in  this  revolving  spheroid,  must 
take  place  through  the  joint  acticm  of  these  two  forces,  as  th« 
balk  diminishes  and  the  rotation  grows  more  rapid ;  and  this 
we  may  set  down  as  a  third  effect.  The  genesis  of  heat,  which 
must  accompany  augmentation  of  density,  is  a  consequence 
of  yet  another  order — a  oonsequenoe  by  no  means  simple ; 
since  the  various  parts  of  the  mass,  being  variously  condensed, 
most  be  variwuly  heated.  Acting  throughout  a  gaseous 
spheroid,  of  which  the  parts  are  unlike  in  their  temperatures, 
the  forces  of  aggregation  and  rotation  must  work  a  further 
series  of  changes:  they  must  set  up  circulating  currents, 
both  general  and  local.  At  a  later  stage  light  as  well  as  heat 
will  be  generated.  Thus  without  dwelling  on  the  likelihood 
of  ohemical  combinations  and  electric  disturbances,  it  is  euf- 
fidently  manifest  that,  supposing  matter  to  have  originally 
existed  in  a  difiiised  state,  the  onoe  uniform  force  which 
•ansed  iti  aggregation,  must  have  become  gradually  divided 
into  different  forces  :  and  ttiat  each  farther  stage  of  compli' 


.dbvGooyk" 


436  THB   MULTIPLICATION    OF 

cation  in  the  reaulting  abrogate,  must  have  initiated  foixhef 
subdiTiaionB  of  this  force — a  further  multiplication  of  effects, 
increasing  the  previous  heterogeneity. 

This  section  of  t^e  argument  may  however  be  adequately 
sustained,  irithout  having  recourse  to  any  such  hypothetical 
iUoatrations  as  the  foregoing.  The  astronomical  attributes 
of  the  Earth,  will  even  alone  suffice  our  purpose.  Consider 
first  the  effects  of  its  momentum  round  its  axis.  There  is  the 
oblateness  of  it«  form ;  there  is  the  alternation  of  day  and 
night;  there  are  certain  constant  marine  currents;  and 
there  are  certain  constant  atrial  currents.  Consider  next 
the  secondary  series  of  oonsequenoes  due  to  the  divergence 
of  the  Earth's  plane  of  rotation  &om  the  plane  of  its  orbit. 
The  many  differences  of  the  seasons,  both  simultaneona 
and  successive,  which  pervade  its  surface,  ere  thus  caused. 
External  attraction  acting  on  this  rotating  oblate  spheroid 
vith  inclined  axis,  produces  the  motion  called  nutation,  and 
that  slower  and  larger  one  from  which  follows  the  precession  of 
tho  equinoxes,  with  its  several  sequences.  And  then  by  this 
vme  force  are  generated  the  tides,  aqueeus  and  atmospherio. 

Perhaps,  however,  the  simplest  way  of  showing  the  multi- 
plication of  effects  among  phenomena  of  this  order,  will  be  to 
set  down  the  influenoes  of  any  member  of  the  Solar  System  on 
the  rest.  A  planet  directly  produces  in  neighbouring  planets 
certain  appreciable  perturbations,  complicating  those  other- 
wise produced  in  them ;  and  in  the  remoter  planets  it  directly 
produces  certain  less  visible  perturbations.  Here  is  a  first 
series  of  effects.  But  each  of  the  perturbed  planets  is  itself  a 
source  of  perturbations — each  direoUy  aSects  all  the  others. 
Hence,  planet  A  having  drawn  planet  B  out  of  the  position 
it  would  have  occupied  in  A's  absence,  the  perturbati<mB 
which  B  causes  are  different  from  what  they  would  else 
have  been ;  and  similarly  with  C,  D,  E,  An.  Here  then  is  a 
secondary  series  of  effects :  far  more  numerous  though  &r 
smaller  in  their  amounts.  As  these  indirect  perturbutiont 
must  to  some  extent  modify  the  movements  of  each  plaoew 
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tbere  results  from  them  a  tertilaiy  series ;  and  so  on  contiQ- 
nslly.  Thus  the  force  exercised  by  any  planet  works  b  dif- 
ferent effect  00  each  of  the  rest ;  this  different  effect  is  from 
each  as  a  centre  partially  broken  up  into  minor  different 
effects  on  the  rest ;  and  so  on  in  ever  multiplying  and  dimiu- 
•shing  waves  throughout  the  entire  system. 

§  158  If  the  Earth  was  formed  by  the  concentration  of 
diffused  matter,  it  must  at  first  have  been  incandescent ;  and 
irhether  the  nebular  hypothesis  be  accepted  or  not,  this  ori- 
ginal incandescence  of  the  Earth  must  now  be  regarded  as  in- 
ductively  established — or,  if  not  established,  at  least  rendered 
80  probable  that  it  is  a  generally  admitted  geological  doctrine. 
Several  results  of  the  gradual  cooling  of  the  Earth — as  the 
formation  of  a  crust,  the  solidification  of  sublimed  elements, 
the  precipitation  of  water,  &c.,  have  been  already  noticed — 
and  I  here  again  refer  to  them  merely  to  point  out  that  they 
are  simultaneous  effects  of  the  one  cause,  diminishing  heat. 
Let  us  now,  however,  observe  the  multiplied  chunges  afterwarda 
arising  from  the  continuance  of  this  one  cause.  The 

Earth,  falling  in  temperature,  must  contract.  Hence  the  solid 
crust  at  any  time  existing,  is  presently  too  large  for  ttie 
shrinking  nucleus ;  and  being  unable  to  support  itself,  inevit- 
ably follows  the  nucleus.  But  a  spheroidal  envelope  cannot 
wnk  down  into  contact  with  a  smaller  internal  spheroid,  with* 
oat  disruption :  it  will  run  into  wrinkles,  as  *Jie  rind  of  an 
apple  does  when  the  bulk  of  its  interior  decreases  from  eva- 
poration. As  the  cooling  progresses  and  the  envelope  thick- 
ens, the  ridges  consequent  on  these  contractions  must  become 
greater  i  rising  ultimately  into  hills  and  mountains ;  and  the 
later  systems  of  mountains  thus  produced  must  not  only  be 
higher,  as  we  find  them  to  be,  but  they  must  be  longer,  as  we 
also  find  them  to  be.  Thna,  leaving  out  of  view  other  modi- 
fying forces,  we  see  what  immense  heterogeneity  of  surface 
arises  from  the  one  cause,  loss  of  heat— a  heterogeneity  which 
the  telescope  shows  us  to  be  paralleled  on  th e Moon,  where  ao ue- 
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ooB  and  atmosplieric  ^i;eDcieB  bave  been  absent.  But 

we  have  yet  to  notice  another  kind  of  heterogeneity  of 
surface,  similarly  and  aimnltaneously  caused.  While  the 
Earth's  crust  was  still  thin,  the  ridges  produced  by  its  con- 
traction must  not  only  have  been  small,  but  the  tracts  between 
them  muat  have  rested  with  comparative  smoothoess  on  the 
nibjacent  liquid  spheroid ;  and  the  water  in  those  arctic  and 
antarctic  regions  where  it  first  condensed,  must  have  been 
evenly  distributed.  But  as  fast  as  the  crust  grew  thicker 
and  gained  corresponding  strength,  the  lines  of  fracture  from 
time  to  time  caused  in  it,  necessarily  occurred  at  greater  dis- 
tances apart ;  the  intermediate  surfaces  followed  the  contract- 
ing nucleus  with  loss  uniformity;  and  there  consequently 
resulted  larger  areas  of  land  and  water.  If  any  one,  after 
wrapping  an  orange  in  wet  tissue  paper,  and  observing  both 
how  small  are  the  wrinkles  and  how  evenly  the  intervraiing 
spaces  lie  on  the  surface  of  the  orange,  will  then  wrap  it  in 
thick  cartridge-paper,  and  note  both  the  greater  height  of  the 
ridges  and  the  larger  spaces  throughout  which  the  paper  does 
not  touch  the  orange,  he  will  realize  the  fact,  that  as  the 
Garth's  solid  envelope  thickened,  the  areas  of  elevation  and 
depression  became  greater.  In  place  of  islands  more  or  leas 
homogeneously  scattered  over  an  all-embracing  sea,  there  must 
have  gradually  arisen  heterogeneous  arrangements  of  conti- 
nent and  ocean,  suoli  as  we  now  know.  This  double 
change  in  the  extent  and  in  the  elevation  of  the  lands,  in- 
volved yet  another  q>ecie8  of  heterogeneity— that  of  coast-line. 
A  tolerably  even  surface  raised  out  of  the  ocean  will  have  a 
simple,  regular  sea-margin ;  but  a  surface  varied  by  table' 
lands  and  intersected  by  mountain- chains,  will,  when  raised 
out  of  the  ocean,  have  an  ontline  extremely  irregular,  alike 
in  its  leading  features  and  ia  its  details.  Thus  endless  is  the 
-tocumulatioD  of  geological  and  geographical  results  slowly 
brought  about  by  this  one  cause— the  escape  of  the  Eurth's 
primitive  heat. 

When  we  pass  from  the  agenoy  which  geologists  term  ig* 
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neooB,  to  aqueoofl  and  atmospheoio  ngencies,  ws  lee  a  Uke 
erflr-growing  complication  of  offects.  The  denoding  actionB 
of  air  and  vater  have,  from  the  beginning,  been  modifying 
eroiy  exposed  Borface :  everywheie  working  many  different 
changes.  As  already  shown  (g  69}  the  original  source  of  those 
gaseous  and  fluid  motions  which  effect  denudation,  is  the  solar 
heat.  The  transformatioa  of  this  into  various  modes  of  force, 
according  to  the  nature  and  condition  of  the  matter  on  which 
it  falls,  is  the  first  stage  of  complication.  The  sun's  rays, 
striking  at  all  angles  a  sphere,  that  from  moment  to  moment 
presente  and  withdraws  different  parts  of  its  surface,  and  each 
of  them  for  a  different  time  daily  throughout  the  year,  woubl 
produce  a  oonsideiable  variety  of  changes  even  wore  the 
sphere  uoifonn.  But  falling  as  they  do  on  -  a  sphere  sur- 
rounded by  an  atmosphere  in.  some  parts  of  which  wide  areas 
of  cloud  are  suspended,  and  which  here  unveils  vast  tracts  of 
■ea,  tJiere  of  level  land,  there  of  mountains,  there  of  snow  and 
ice,  they  initiate  in  its  several  parts  countless  difierent  move* 
ments.  Currents  of  air  of  all  sizes,  directions,  velocities,  and 
temperatures,  are  set  up ;  as  are  also  marine  currents  simi- 
larly contrasted  in  th^  characters.  In  this  region  the  sur- 
foce  is  giving  off  water  in  the  state  of  vapour ;  in  that,  dew 
is  being  precipitated ;  and  in  the  other  rain  is  descending-^ 
difEerencea  that  arise  from  the  ever-changing  ratio  between 
the  absorption  and  radiatioa  of  heat  in  each  place.  At  one 
hour,  a  rapid  fall  in  temperature  leads  to  the  formation  of  ice, 
witii  an  accompanying  expansion  throughout  the  moist 
bodies  frozen ;  while  at  another,  a  thaw  unlocks  the  dislocated 
fragments  of  these  bodies.  And  then,  passing  to  a  second 
•t^^  of  complication,  we  see  that  the  many  kinds  of  motion 
directly  or  indirectly  caused  by  the  sun's  rays,  severally  pro- 
duce results  that  vary  with  the  conditions.  Oxidation, 
drought,  wind,  frost,  rain,  glaciers,  rivers,  waves,  and  other 
denuding  agents  efiect  disintegrations  that  are  determined  in 
their  amounts  and  qualities  by  local  circumstoncea.  Acting 
■pnn  a  tract  of  granite,  such  agents  here  work  scaroely  an 
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appreciable  effect ;  ihere  came  exfoHatdons  of  the  surface,  aiiJ 
a  reaulting  heap  of  dibrit  and  boulders ;  and  elsewhere,  afW 
decompoaing  the  feldspar  into  a  white  clay,  carry  away  this 
with  the  accompanying  quartz  and  mica,  and  depoot  them 
in  separate  beds,  fluviatile  and  marine.  When  the  exposed 
land  consists  of  serenil  unlike  formations,  sedimentary  and 
igneous,  changes  proportionably  more  heterogeneoua  are 
wrought.  The  formations  being  disintegrable  in  different  de- 
grees, there  follows  an  increased  irregularity  of  surface.  The 
areas  drained  by  different  riTers  being  differently  constituted, 
these  rivers  carry  down  to  the  sea  unlike  combinations  of 
ingredienta;  and  so  sundry  new  strata  of  distinct  composition 
arise.  And  here  indeed  we  may  see  very  simply  illustrated, 
the  truth,  that  the  heterogeneity  of  the  effects  increases  in  a 
geometrical  progression,  with  the  heterogeneity  of  the  object 
acted  upon.  A  continent  of  complex  structure,  presenting 
many  strata  irregularly  distributed,  raised  to  TariouB  leveb, 
tilted  up  at  all  angles,  must,  under  the  same  denuding  agen- 
cies, give  origin  to  immensely  multiplied  results :  each  dis- 
trict must  be  peculiarly  modified  ;  each  river  must  carry 
down  a  distinct  kind  of  detritus ;  euch  deposit  must  be  differ- 
ently distributed  by  the  ent.migled  currents,  tidal  and  other, 
which  wash  the  contorted  shores ;  and  every  additional  com 
plication  of  surface  must  be  the  cause  of  more  than  one  ad- 
ditional consequence.  But  not  to  dwell  on  these,  let  us 
for  the  fuller  elucidation  of  this  truth  in  relation  to  the  inor- 
ganic worid,  consider  what  would  presently  follow  from  some 
extensive  cosmical  revolution — say  the  subsidence  of  Central 
America.  The  immediate  results  of  the  disturbance  would 
themselves  be  sufficiently  complex.  Besides  the  numberless 
dislocations  of  strata,  the  ejections  of  igneous  matter,  the 
propagation  of  earthquake  vibrations  thousands  of  miles 
around,  the  loud  explosions,  and  the  escape  of  gnses,  there 
would  be  the  rush  of  the  Atlantic  and  Pacific  Oceans  to  sup- 
ply the  vacant  apace,  the  subsequent  recoil  of  enormous 
waves,  which  would  traverse  both  these  oceans  and  produce 
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myriads  of  ohanges  along  their  sliorM,  the  correaponding  af- 
moapherio  waves  com[dioated  by  the  carrentfl  Burrounding  each 
volcanic  vent,  and  the  electrical  discharges  with  which  such 
disturbances  are  accompanied.  But  these  temporary  effects 
would  be  insignificant  compared  with  the  permanent  ones. 
The  complex  currents  of  the  Atlantic  and  Pacific  woTild  be 
altered  in  directions  and  amounts.  The  distribution  of  heat 
achieved  by  these  currents  would  be  different  from  what  it  la. 
The  arrangeuLent  of  the  iaothennal  lines,  not  only  on  the 
neighbouring  continents,  but  even  throughout  Europe,  wonld 
be  changed.  The  tides  would  flow  difierently  from  what 
they  do  now.  There  would  be  more  or  less  modification  of 
the  winds  in  their  periods,  strengths,  directions,  qualities. 
Bain  would  fall  scarcely  anywhere  at  the  same  times  and  in 
the  same  quantities  as  at  present.  In  short,  the  meteorolo- 
^cal  conditions  thouaands  of  miles  off,  on  all  sides,  would  be 
more  or  less  revolutioniiied.  In  these  many  changes,  each  of 
which  comprehends  countless  minor  ones,  the  reader  will  see 
the  immense  heterogeneity  of  the  results  wrought  out  by  one 
force,  when  that  force  expends  itself  on  a  previously  compli- 
cated area ;  and  he  will  readily  draw  the  corollary  that  &om 
the  beginning  the  complication  has  advanced  at  An  increasing 
rate. 

I  159.  We  have  next  to  trace  throughout  organic  evotn 
tion,  this  same  all-pervading  principle.  And  here,  where 
the  transformation  of  the  homogeneous  into  the  heterogeneoos 
was  first  observed,  the  production  of  many  changes  by  one 
cause  is  least  easy  to  demonstrate.  The  development  of  a  seed 
into  a  plant,  or  an  ovnm  into  an  animal,  is  so  gnidual ;  while 
tiie  forces  which  determine  it  are  so  involved,  and  at  the  same 
time  BO  unobtrusive ;  that  it  is  difficult  to  detect  the  multipli- 
cation of  effects  which  is  elsewhere  bo  obvious.  Nevertheless, 
by  indirect  evidence  we  may  establish  our  proposition ;  sp)t« 
of  the  lack  of  direct  evidence. 

Observe,  first,  how  numerous  are  the  changes  which  any 
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nurked  stiiniilna  works  on  an  adult  organism — a  hnmon  being, 
for  instanoe.  An  alarming  soond  or  sight,  besides  impreaeioni 
on  the  organs  of  wnae  and  the  nerres,  may  produce  a  start,  a 
scream,  a  distortion  of  the  face,  a  trembling  consequent  on 
general  muscular  relaxation,  a  burst  of  persinration,  an  excited 
action  of  the  heart,  a  rush  of  blood  to  the  brain,  followed 
possibly  by  arrest  of  the  heart's  action  and  by  syncope ;  and 
if  the  system  be  feeble,  an  illness  with  its  long  train  of 
complicated  symptoms  may  set  in.  Similarly  in  oases  of 
disease.  A  minute  portion  of  the  small-pox  virus  introduced 
into  the  system,  will,  in  a  aerere  case,  cause,  during  the  first 
stage,  rigors,  heat  of  skin,  accelerated  pulse,  furred  tongue, 
loss  of  appetite,  thirst,  epigastric  uneasiness,  vomiting,  head- 
ache, pains  in  the  back  and  limbs,  muscular  weakness,  fxm- 
vulsioos,  delirium,  &a. ;  in  the  second  stage,  cutaneous  erup- 
tion, itching,  tingling,  sore  throat,  swelled  fauces,  salivation, 
cough,  hoarseness,  dy8pn<Ba,  &c. ;  and  in  the  third  stage, 
cedematous  inflammations,  pneumonia,  pleurisy,  diarrhoea, 
inflammation  of  the  In^in,  ophthalmia,  erysipelas,  &c. :  each 
of  which  enumerated  symptoms  is  itself  more  or  less  complex. 
Medicines,  special  ibods,  better  air,  might  in  like  manner  be 
instanced  as  producing  multiplied  resulta.  Now  it 

needs  only  to  consider  that  the  many  changes  thus  wrought 
by  one  force  on  an  adult  organism,  must  be  partially  paral- 
leled in  an  embryo-organism,  to  understand  how  here  also 
the  production  of  many  effects  by  one  cause  is  a  source  of 
inoreasing  heterogeneity.  The  external  heat  and  othw 
^^enciea  which  determine  the  first  complicaticms  of  the  germ, 
will,  by  acting  on  these,  superinduce  Airther  complicationa ; 
on  these  still  higher  and  more  numerous  onea ;  and  so  on 
continually :  each  organ  as  it  is  developed,  serving,  t^  its 
actions  and  reactions  on  the  rest,  to  initiate  new  complexities. 
The  first  pulsations  of  the  fcetal  heart  must  umultaneously 
aid  the  unfolding  of  eveiy  part.  The  growth  of  each  tissue, 
by  taking  tima  the  blood  special  proportions  of  elemental 
nust  modi^  the  oonstitutioit  of  the  blood ;  and  so  mnit 
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nodify  &e  nutrition  of  all  the  other  tiasaes.  The  distribntiTe 
Mtions,  implymg  as  they  do  a  certain  waato,  neoeasttate  an 
addition  to  the  blood  of  e£Eete  matters,  which  must  influence 
the  rest  of  the  lyBtem,  and  perhapfl,  as  some  think,  initiate 
the  formatioQ  of  excretory  organs.  The  serroos  connections 
established  among  the  viacera  must  further  multiply  their 
mutual  influences.  And  so  with  every  modification  of 
structure — every  additional  part  and  every  alteration  in  the 
ratios  of  parts.  Still  stronger  becomes  the  proof  when 

we  call  to  mind  the  fact,  that  the  same  germ  may  be  evolved 
into  diferent  forms  according  to  ciroumstanccs.  Thus,  dnr^ 
ing  it«  earlier  etagee,  every  embryo  is  sexlcas — becomes  either 
male  or  female  as  the  balance  of  forces  acting  on  it  deter- 
mines. Again,  it  is  well-known  that  the  larva  of  a  working- 
bee  will  develop  into  a  queen-bee,  if,  before  a  certain  period, 
its  food  be  changed  to  Uutt  on  which  the  larvae  of  queen-beea 
are  fed.  Even  more  remarkable  is  the  case  of  certain 
entozoa.  The  ovum  of  a  tape-wonn,  getting  into  the  intes- 
tine of  one  animal,  unfolds  into  the  form  of  ita  parent ;  but 
if  carried  into  other  parts  of  the  system,  or  into  the  intestine 
of  some  unlike  animal,  it  becomes  one  of  the  sao-like  creature^ 
called  by  naturalists  Cyiticerei,  or  Omnuri,  or  Echinocoeei 
— creatures  so  extremely  diSereut  from  the  tape-worm 
in  aspect  and  structure,  that  only  after  careful  investiga* 
tions  have  they  been  proved  to  have  the  same  origin. 
All  which  instances  imply  that  each  advance  in  embryonic 
complication  results  from  the  action  of  incident  forces  on  the 
complication  previously  existing.  Indeed,  the  now 

accepted  doctrine  of  epigenesia  necessitates  the  conclusion  that 
organic  evolution  proceeds  after  this  manner.  For  since  it  is 
proved  that  no  germ,  animal  or  vegetal,  contains  the  slightest 
rudiment,  tracer  or  indication  of  the  future  organism— since 
the  microscope  has  shown  us  that  the  first  process  set  up  in 
•v«*y  fertilized  germ  is  a  process  of  repeated  spontaneous 
fissions,  ending  in  the  production  of  a  mass  of  cells,  not  one 
of  which  exhibits  any  special  character;  there  seems  no 
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altematiAe  but  to  conclude  that  the  partial  orgnaizatioa  at 
any  moment  subsisting  in  a  growing  embryo,  ia  trRDsformcd 
by  the  agencies  acting  on  it  into  the  succeeding  phase  oi 
organization,  and  this  into  tte  next,  until,  through  ever- 
tacreasing  complexities,  the  ultimate  form  ia  reach- 
ed. Thus,  though  the  subtlety  of  the  forces  and  the 
sloimeBS  of  the  metamorphosis,  prevent  ub  from  direcilj/ 
tracing  the  genesis  of  many  changes  by  one  cause,  throughout 
the  successive  stages  which  every  embryo  passes  through ; 
yet,  itttlirectly,  we  have  strong  evidence  that  this  ia  a  source 
of  increasing  heterogeneity.  We  have  marked  how  multi- 
tudinous are  the  effects  which  a  single  agency  may  generate 
in  an  adult  organism ;  that  a  like  multiplication  of  effects 
must  happen  in  the  unfolding  organism,  we  have  inferred 
from  sundry  illustrative  cases ;  further,  it  has  been  pointed 
out  that  the  ability  which  like  genns  l^ve  to  originate  tin 
like  forms,  implies  that  the  successive  transformations  result 
from  the  new  changes  Superinduced  on  previous  chaugee ; 
and  we  have  seen  that  structureless  as  every  germ  originally 
is,  the  development  of  an  organism  out  of  it  is  otherwise  in- 
comprehensible. Doubtless  we  are  still  in  the  dark  respect- 
ing those  mysterious  properties  which  make  the  germ,  when 
subject  to  fit  influences,  nndergo  the  special  changes  begin- 
ning this  scries  of  transformations.  All  here  contended  is, 
that  given  a  germ  poesessing  these  mysterious  properties,  the 
evolution  of  an  organism  &om  it  depends,  in  part,  on  that 
multiplication  of  effects  which  we  have  seen  to  be  a  cause  of 
evolution  in  general,  so  Jar  as  we  have  yet  traced  it, 

'When,  leaving  the  development  of  single  plants  and  ani- 
mals, we  puss  to  that  of  the  Earth's  flora  and  fauna,  the 
course  of  the  argument  again  becomes  clear  and  simple. 
Though,  as  before  admitted,  the  fragmentary  facts  Palaeon- 
tology has  accumulated,  do  not  clearly  warrant  us  in  saying 
that,  in  the  lapse  of  geologic  time,  there  have  been  evolved 
more  heterogeneous  organisms,  and  more  heterogeneous 
assemblages  of  organisms ;  yet  we  shall  now  see  that  then 
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MMf  met  have  been  a  tendency  towards  these  results.  We 
•hall  find  that  the  production  of  many  effects  by  one  caose, 
whicfa,  OB  already  shown,  bos  been  all  along  increasing 
the  physical  heterogeneity  of  the  Earth,  has  farther  nec^ 
sitated  an  increasing  heterogeneity  in  ita  flora  and  &uaa, 
individually  and  collectively.  An  illustration  will  make  this 
olear.  Suppose  that  by  a  series  of  upheavals,  occur- 

ring, Bs  they  are  now  known  to  do,  at  long  interrals,  the  East 
Indian  Archipelago  were  to  be  raised  into  a  continent,  and  a 
chain  of  mountains  formed  along  the  axis  of  elevatiou.  By 
the  first  of  these  apheaTals,  the  plants  and  animala  inhalnt- 
ing  Borneo,  Sumatra,  New  Chiinea,  and  the  rest,  would  be 
subjected  to  slightly-modified  sets  of  conditions.  The  climate 
in  general  would  be  altered  in  temperature,  in  humidity,  and 
in  its  periodical  variations ;  while  the  local  differences  would 
be  multiplied.  These  modifications  would  affect,  perhaps 
inappreciably,  the  entire  flora  and  fsana  of  the  region.  The 
change  of  level  would  produce  additional  modifications ; 
varying  in  different  species,  and  also  in  different  members  of 
the  same  species,  according  to  their  distance  from  the  axis  of 
elevation.  Plants,  growing  only  on  the  sea-shore  in  special 
k>calities,  might  become  extinct.  Others,  living  only  in 
■wamps  of  a  certain  homidity,  would,  if  they  survived  at  all, 
probably  undergo  visible  changes  of  appearance.  While 
more  marked  alterations  would  occur  in  some  of  the 
plants  that  spread  over  the  lands  newly  raised  above  the 
sea.  The  animals  and  insects  living  on  these  modified  plants, 
would  themselves  be  in  some  degree  modified  by  change  of 
tood,  as  well  as  by  change  of  climate ;  and  the  modification 
would  be  more  marked  where,  from  the  dwindling  or  disap- 
pearanoe  of  one  kind  of  plant,  an  allied  kind  was  eaten.  Iix 
the  lapse  of  the  many  generations  arising  before  the  next  up- 
heaval, the  sensible  or  insensible  alterations  thus  produced  in 
eaoh  species,  would  become  organized — in  all  the  races  that 
curvivod  there  would  be  a  more  or  less  complete  adaptation 
to  the  new  cooditioos.    The  nest  upheaval  would  suporia* 
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dnoe  further  oi^anio  changes,  imptTuig  wider  diTBrgeiioM 
from  the  primarjr  forms ;  and  so  repeatedly.  Xow  however 
let  it  be  observed  that  this  revolutitm  would  not  be  a  sobeti- 
^tian  of  a  thousand  modified  speoiee  (ov  tiie  thousand 
orif^nal  species ;  bat  in  place  of  the  thousand  original  species 
there  would  arise  aereral  thousand  species,  or  varietieii,  or 
changed  forms.  Each  speoiee  being  distributed  over  an  area 
of  some  extent,  aod  tending  continually  to  cdonize  the  new 
area  exposed,  its  diiEerent  members  would  be  subject  to  dif- 
ferent sets  of  changes.  Plants  end  animals  migrating  to- 
wards the  equator  would  not  be  a&ected  in  the  same  way 
with  others  migrating  from  it.  Those  which  spread  towards 
the  new  shores,  would  undergo  changes  unlike  the  changes 
undergone  by  those  which  spread  into  Ute  mountains.  Thus, 
each  original  race  of  organisms  would  become  the  root  from 
which  diverged  several  races,  differing  more  or  less  from  it  and 
from  each  other ;  and  while  some  of  these  might  subsequently 
disappear,  probably  more  than  one  would  survive  in  the  next 
geologic  period :  the  very  dispersioD  itself  increasing  the 
chances  of  survivaL  Kot  only  would  there  be  certain  modi- 
fications thus  caused  by  changes  of  physical  conditions  and 
fiwd ;  but  also  in  some  cases  oUier  modifications  oaused  by 
changes  of  habit.  The  fauna  of  each  island,  peopling,  step 
by  step,  the  newly-raised  tracts,  would  eventually  come  in 
contact  with  the  faunas  of  other  islands ;  and  some  jnembera 
of  these  other  &nnaa  would  be  unlike  any  creatures  before 
seen.  Herbivores  meeting  with  new  beasts  of  prey,  would, 
in  some  cases,  be  led  into  modes  of  defence  or  escape  differ- 
ing from  those  previously  used;  and  simultaneously  the 
beasts  of  prey  would  modify  their  modes  of  porsuit  and 
attack.  We  know  that  when  oircutnatances  demand  it,  such 
changes  of  habit  dc  take  place  in  animals;  and  we  know 
that  if  the  new  habits  become  the  dominant  ones,  they 
must  eventually  in  some  degree  alter  the  organusn* 
tion.  Observe  now,  however,  a  further  consequenoa. 

IHiere  must  arise  not  simply  a  tendency  towards  the  difierea 
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tiation  of  oaoli  nne  of  orguiiams  into  eerenl  raoea ;  Imt  alto 
» tinideiicy  to  the  oocaeioiLal  production  of  a  someThat  liighflr 
o^l^anisQL  Taken  in  the  mass,  these  diver^nt  varietiea, 
wbtdi  have  been  caused  by  freah  physical  oonditionfl  and 
habits  of  life,  will  exhibit  alterations  quite  indefinite  in  kind 
and  degree ;  and  alterations  that  do  not  necessarily  consti- 
tute an  advance.  Probably  in  most  oases  the  modified  type 
irill  be  not  appreciably  more  heterogeneoos  than  the  original 
one.  But  it  must  now  and  then  oocar,  that  some  division  ot 
a  sper.ies,  falling  into  circamstancee  which  give  it  rather 
more  fiomplex  experiences,  and  demand  actions  somewhat 
more  involved,  will  have  certain  of  ita  organs  farther  dif- 
/brentioted  is  proportiouately  small  degrees — will  become 
slightly  mora  heterogeneons.  Hence,  there  will  from  time 
l»  time  arise  nn  increased  heterogeneity  both  of  the  Earth's 
flora  ami  fiiuua,  and  of  individual  races  included  in  them. 
Omitling  detailed  explaoations,  and  allowing  for  the  qualifi- 
c«tioiiB  which  cannot  here  be  specified,  it  is  sufficiently  clear 
tbat  geological  mutations  have  all  along  tended  to  complicate 
the  forms  of  life,  whether  regarded  separately  or  colleotively. 
That  multiplication  of  efikcta  whieh  has  been  a  part-canse  of 
the  transformation  of  the  Earth's  crust  from  the  simple  into 
the  complex,  has  simultaneously  led  to  a  parallel  transforma* 
tion  of  the  Life  upon  ita  surfiice.* 
The  deduction  here  drawn  from  the  established  tmths  of 

•  H*dlliiipuigr«iph,flntpabIialMdiii  tkeTFHfMi»br.S(rwviiil8S7,beM 
writtm  after  tha  ippeannce  of  Ht.  Darwin'*  wot\  on  Tht  Origm  of  Spieiu,  it 
would  doabtlea  hare  been  othenriae  siprened.  BefereiiM  vonid  hare  been 
made  to  tliB  proceH  of  "natural  nleetion,"  ai  greatly  fhcililUing  the  ffiffarentl- 
rtiinu  dnerib«L  Ai  ft  ii,  howerer,  I  prebr  to  let  tba  pa>Mg«  atud  is  ita  ori^- 
oal  ihape :  partly  baoanae  it  aeami  to  me  that  theie  anoceaaiTe  ohan)^  of  condi* 
tiona  vonld  produce  divergent  Tarietiei  or  apeciea,  apart  from  the  influence  of 
"  oataral  telection  "  (tbingh  in  leaa  nmaerona  wayi  u  well  aa  leta  npidlj) ;  and 
partly  beeauM  I  eoneeiTe  that  in  the  abaenee  of  thew  raeeeeaiTe  change*  of  eon* 
riilioaa,  "  natonl  (election  "  woald  affMt  comiantinly  littU.  Let  m«  add  that 
Ibongh  thi«e  poaitiani  are  not  eniuiaaUd  in  Tht  Orifin  a/  S/nna,  yet  a  oammoa 
friend  ^TH  me  reaion  to  think  (hut  Hr.  Darwin  would  coincide  in  them  (  if  tw 
did  not  indeed  oonsider  them  u  tacitly  implied  in  hii  woik. 
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gvology  and  die  general  laws  of  life,  gains  immomel^  in  ii«%ht 
on  finding  it  to  be  in  faarmony  with  aa  induction  drawn  frvm 
direct  experience.  Just  that  divergence  of  many  races  from 
ino  race,  wbich  we  inferred  most  hare  been  contdnually  oc- 
curring during  geolo^^c  time,  we  know  to  have  occurred  dur- 
mg  the  pre-historic  and  historic  periods,  in  man  and  doinestio 
muimals.  And  just  that  moldplication  of  efiects  which  we 
oonclnded  must  have  been  inHtmmentol  to  the  firat,  we  see 
has  ia  a  great  ueasure  wrought  the  last.  Single  causes,  w 
famine,  pressure  of  population,  war,  have  periodically  lod  to 
further  dispersions  of  mankind  and  of  dependent  creatures  : 
each  such  dieperaion  initiating  new  modifications,  new  varieties 
of  type.  Whether  all  the  human  racea  be  or  he  not  derived 
from  one  stock,  philology  makes  it  clear  that  whole  groups  of 
racea,  now  easily  distinguishable  irom  each  other,  were  origin- 
ally one  race — that  the  diflusion  of  one  race  into  different 
climates  and  conditions  of  existence  has  produced  many 
altered  forms  of  it.  Similarly  with  domestic  animals.  Though 
in  some  cases  (as  that  of  dogs)  oommunity  of  origin  will  per- 
haps be  disputed,  yet  in  other  cases  (as  that  of  the  sheep  or 
the  cattle  of  our  own  country)  it  will  not  be  questioned  that 
local  di^rencee  of  climate,  food,  and  treatment,  have  trans- 
formed one  original  breed  into  numerous  breeds,  now  become 
80  far  distinct  as  to  produce  unstable  hybrids.  Moreover 
through  the  oomplicati<m  of  elfects  flowing  from  single  oausea, 
we  here  find,  what  we  before  inferred,  not  only  an  increase  of 
general  heterogeneity,  but  also  of  special  heterogeneity. 
While  of  the  divergent  divisions  and  subdivisions  of  the  hu- 
man race,  many  have  undergone  changes  not  constituting  ao 
advance ;  others  have  become  decidedly  more  heterog^teous. 
The  civilized  European  departs  more  widely  from  the  verte- 
brate archetype  than  does  the  savage. 

g  160  A  sensation  does  not  expend  itself  in  arousing  some 
nngle  state  of  consciousness ;  but  the  state  of  consciousness 
aroused  is  made  tpofvariousr^reaetited  sensations  connected 
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bj  oo- existence,  or  aequence  with  th«  preeented  KnBBtiui, 
A.iid  that,  in  proportion  as  the  grade  of  intelligence  is  high, 
Uie  nomber  of  ideas  nuggested  is  great,  may  be  readily  inferred. 
Let  us,  howeyer,  lottk  at  the  proof  that  here  too,  each  change 
is  the  parent  of  many  changes ;  and  that  the  multiplication 
increases  in  proportion  as  the  area  afieoted  is  complex. 

Were  some  hitherto  unknown  bird,  driven  say  by  stress  of 
weather  from  the  remote  north,  to  make  its  appearance  oa 
onr  shores,  it  would  excite  no  speculation  in  the  sheep  or  cat- 
tle amid  which  it  alighted :  a  perception  of  it  as  a  creature 
like  those  constantly  flying  about,  would  be  the  sole  inter- 
ruption of  that  dull  current  of  consciousness  which  accom- 
panies grazing  and  rumination.  The  cow-herd,  by  whom  we 
nay  suppose  the  exhausted  bird  to  be  presently  caught,  would 
probably  gaze  at  it  with  some  slight  curiosity,  as  being  im- 
like  any  he  had  before  seen — would  note  its  most  conspicnous 
markings,  and  vaguely  ponder  on  the  questions,  where  it 
oame  from,  and  how  it  came.  The  village  bird-stuffer  would 
have  suggested  to  him  by  the  sight  of  it,  sundry  forms  to 
which  it  bore  a  little  resemblance ;  would  receive  from  it  more 
numerous  and  more  specitio  impressions  respecting  structure 
and  plumage;  would  be  reminded  of  various  instances  of 
birds  brought  by  storms  from  for^gn  parts — would  tell  who 
found  them,  who  stuffed  them,  who  bought  them.  Suppos- 
ing the  unknown  bird  token  to  a  naturalist  of  the  old  school, 
interested  only  in  externals,  (one  of  those  described  by  the 
late  Edward  Forbee,  as  examining  animals  as  though  they  were 
merely  skins  filled  with  straw,)  it  would  excite  in  him  a  more 
involved  series  of  mental  changes :  there  would  be  an  elabor- 
ate examination  of  the  feathers,  a  noting  of  all  their  technical 
distinctions,  with  a  reduction  of  these  perceptions  to  certeia 
equivalent  written  symbols;  reasons  for  referring  the  new 
form  to  a  purticular  family',  order,  and  genus  would  be  sought 
out  and  written  down ;  communicationB  with  the  secretory  <rf 
some  pociety,  or  editor  of  some  journal,  would  follow ;  nut 
probably  (ntre  would  be  not  a  iew  thoughts  about  the  »ddi- 
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bin  of  the  u  to  the  deacriber's  name,  to  form  the  hiwib  of  the 
■peoieB.  Lastly,  in  the  mind  of  a  comparative  anatomist,  auoh 
a  new  species,  should  it  happen  to  have  any  marked  internal 
peculiarity,  mig'ht  produce  additional  sets  of  changes — might 
▼eiy  poeaibly  suggest  modified  views  respecting  the  relataon* 
ihipe  of  the  division  to  which  it  belonged ;  or,  perhaps,  altar 
his  ooooeptions  of  the  homologies  end  developmeats  of  certain 
organs;  and  the  condnsions  drawn  might  not  improbably 
enter  as  elements  Into  still  wider  inqniriee  concerning  the 
origin  of  organic  forms. 

from  ideas  let  us  turn  to  emotioaB.  In  a  young  child,  a 
&ther's  anger  produoea  littLe  else  than  vogue  fear — a  disagree- 
able sense  of  impending  evil,  taking  various  shapes  of  physi- 
cal sufiiaring  or  deprivation  of  pleasures.  In  elder  children, 
the  same  harsh  words  will  arouse  additional  fe^ings :  some- 
timee  a  sense  of  shame,  of  penitence,  or  of  sorrow  for  hav- 
ing offended;  at  other  times,  a  sense  of  injustice,  and  a 
consequent  anger.  la  the  wife,  yet  a  further  range  of  feel- 
tags  may  come  into  existence — perhaps  wounded  affeotionj 
perhaps  self-pity  for  ill-naage,  perhaps  contempt  for  ground- 
less irritability,  perhaps  sympathy  for  s(Mne  sufiering  which 
the  irritability  indicates,  perhaps  anxiety  about  an  unknown 
misfortune  which  she  thinks  has  produced  it.  Nor  are  we 
without  evidence  that  among  adulta,  the  like  differences  of  de- 
velopment ore  acoompanied  by  like  differences  in  the  number 
of  emotions  that  are  aroused,  in  combination  or  rapid  sucoes- 
aion — the  lower  natures  being  characterized  by  that  impul- 
siveness which  results  irom  the  unoontrolled  action  of  a  few 
feelings ;  and  the  higher  natures  being  characterized  by  the 
simultaneous  action  of  many  secondary  feelings,  modiiying 
those  firat  awakened. 

Fowdbly  it  will  be  objocted  that  toe  illustrations  here  given, 
are  drawn  frtnn  the  functional  changes  of  the  nervous  system, 
not  from  its  stroctural  changes ;  and  that  what  is  proved 
among  the  first,  does  not  necessarily  hold  among  the  last 
TiU4  most  be  admitted.  .  Those,  however,  who  recognise  th« 
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tmih  that  the  stntotaral  ohaugee  are  the  alowly  acoomalatod 
remits  of  the  fonotional  chaDgee,  will  readily  draw  the  corol* 
lary,  that  a  part-caTise  of  the  evoiutioii  of  the  nervous  ayeieta, 
as  of  other  evolution,  ia  this  multiplication  of  efiects  which 
becomes  ever  greater  as  the  development  becomes  higher, 

S  16L  If  the  advance  of  Man  towarda  greater  heterogene- 
i^  in  both  body  and  mind,  is  in  part  traceable  to  the  produc- 
tion  of  many  effects  by  one  cause,  still  more  clearly  may  the 
advance  of  Sooie^  towards  greater  heterogeneity  be  so  ex- 
plained. Consider  the  growth  of  an  industrial  organization. 
'When,  aa  must  occasionally  happen,  some  individual  of  a 
tribe  displays  unusual  aptitude  for  making  an  article  of  gen* 
entl  nse  (a  weapon,  for  instance)  which  was  before  made  by 
each  man  for  himself,  there  arises  a  tendency  towards  the 
differentiation  of  that  individual  into  a  maker  of  weapons. 
His  companions  (warriors  and  hunters  all  of  them)  severally 
wish  to  have  the  best  weapons  that  can  be  made ;  and  are 
therefore  certain  to  offer  strong  induoementa  to  this  skilled 
individual  to  make  weapons  for  them.  He,  on  the  other  hand, 
having  both  an  nnusnal  &ouIty,  and  an  unusual  liking,  for 
making  weapons  (the  capacity  and  the  desLre  for  any  occu- 
pation being  commonly  a880cia''«d),  is  predisposed  to  fulfil 
these  oommisaions  on  the  offer  of  adequate  rewards :  espe- 
cially as  his  love  of  distinction  is  also  gratified.  This  first 
specialization  of  function,  once  commenced,  tends  ever  to  be* 
come  more  decided.  On  the  side  of  the  weapon-maker,  con  - 
tinned  practice  gives  increased  skill— increased  superiority  to 
bis  products.  On  the  side  of  his  clients,  cessation  of  practice 
entails  decreased  skilL  Thus  the  influences  that  determine 
this  divinon  of  labour  grow  stronger  in  both  ways :  this 
social  movement  tends  ever  to  become  more  decided  in  the 
direction  in  which  it  was  first  set  up ;  and  the  incipient 
heterogeneity  is,  on  the  average  of  cases,  likely  to  become 
permanent  for  that  generation,  if  no  longer.  Such  a 

process,  besides  differentiating  the  social  masb  into  two  parts, 
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the  one  monopolizing,  or  almost  manopolizing,  the  perfoiin- 
onoe  of  a  certain  function,  and  the  other  having  lost  the 
habit,  and  in  some  measure  the  power,  of  performmg  that 
function,  has  a  tendency  to  initiate  other  differentiationa.  The 
advance  described  implies  the  introduction  of  barter :  the 
maker  of  weapons  has,  on  each  occasion,  to  be  paid  in  such 
other  articles  as  he  agrees  to  take  in  exchange.  Now  he  will 
not  habitually  take  in  exchange  one  kind  of  article,  but  many 
kinds,  fie  does  not  want  mata  only,  or  skins,  or  fiahing-gear ; 
but  he  wants  all  theee ;  and  on  each  occaqiiDn  will  bargain 
for  the  particular  things  be  most  needs.  What  follows  P  If 
among  the  members  of  the  tribe  there  exist  any  alight  differ- 
ences of  skill  in  the  manoiactura  of  these  various  things,  as 
there  are  almost  avae  to  do,  the  weapon- maker  will  take  from 
each  one  the  thing  which  that  one  excels  in  making :  he  will 
exchange  for  mats  with  him  whose  mats  are  superior,  and 
will  bargain  for  the  fishing-gear  of  whoever  has  the  best. 
But  he  who  has  bartered  away  his  mats  or  his  fishing-gear, 
must  m&ke  other  mats  or  iishing-gear  for  himself;  and  in  so 
doing  must,  in  eo.ne  degree,  further  develop  his  aptitude. 
Thus  it  results  that  the  small  8pe:;iahtiea  of  faculty  possessed 
by  various  members  of  the  tribe  will  tend  to  grow  more  de- 
cided. If  SQch  transaotiona  are  from  time  to  time  repeated, 
these  specializationa  may  become  appreciable.  And  whether 
or  not  there  ensue  distinct  differentiations  of  other  individ- 
uals into  makers  of  particular  articles,  it  is  clear  that  incipi- 
ent differentiations  take  place  throughout  the  tribe :  the  one 
original  cause  produces  not  only  the  first  dual  effect,  but  a 
number  of  secondary  dual  effects,  like  in  kind  but  minor  in 
degree.  This  process,  of  which  traces  may  be  seen 

among  groups  of  school-boys,  cannot  well  produce  a  lasting 
distribution  of  functions  in  an  unsettled  tribe ;  but  where 
there  grows  op  a  fixed  and  multiplying  community,  such 
differentiations  become  permanent,  and  increase  with  eecb 
graeration.  An  addition  to  the  number  of  citizens,  involv 
lag  a  great«r  jomand  for  every  commodity,  intenaifiee  dtn 
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Anictionnl  Hctivity  of  each  specialized  person  or  class ;  nnd 
this  renders  Uie  specializatioa  more  definite  where  it  al- 
ready exists,  and  eatublishee  it  where  it  is  but  nascent.  B7 
in<»«a8ing  the  pressure  on  the  means  of  subaistence,  a  hir^r 
population  again  aug*ments  these  results  ;  since  every  individ- 
ual is  forced  more  and  more  to  confine  himself  to  that  which 
he  can  do  best,  and  by  which  he  can  gain  most.  And  this 
industrial  progress,  by  aiding  future  production,  opens  the 
way  for  further  growth  of  population,  which  reacts  as  be- 
fore. Presently,  under  the  same  stimuli,  new  occu- 
pations arise.  Competing  workers,  severally  fuming  to  pro- 
duce improved  articles,  occasionally  discover  better  processes 
or  better  materials.  In  weapons  and  cutting- tools,  the  substi- 
tution of  bronze  for  stone  entails  on  him  who  first  makes  it,  a 
great  increase  of  demand — so  great  an  increase  that  he  pre- 
sently finds  all  his  time  occupied  in  making  the  bronze  for  the 
articles  he  sells,  and  is  obliged  to  depute  the  fashioning  of 
tJiese  artiolee  to  others ;  and  eventually  the  making  of  bron  ze, 
thus  gradually  differentiated  from  a  pre-existing  occupation, 
becomes  an occupatioii  by  itself.  Butnow  mark  the  ramified 
changes  which  follow  this  change.  Bronze  soon  replaces  stone, 
not  only  in  the  articles  it  was  fir«t  used  for,  but  in  many  others ; 
and  BO  affects  the  manufacture  of  them.  Further,  it  afiTects  the 
prooeoses  which  such  improved  utensils  subserve,  and  the  re- 
sulting products — modifies  buildings,  carvings,  dress,  personal 
decorations,  Tet  again,  it  sets  going  sundry  manufactures 
which  were  before  impossible,  from  lack  of  a  material  fit  for 
the  requisite  tools.  And  all  these  changes  react  on  the  peo- 
jiler— increase  tiieir  manipulative  skill,  their  intelligence,  their 
Bomfort — refine  their  habits  and  tastes. 

It  is  out  of  the  question  here  to  follow  through  its  socces- 
five  complications,  this  increasing  social  heterogeneity  that 
resnlts  &om  the  production  of  many  effects  by  one  cause. 
But  leaving  the  intermediate  phases  of  social  development, 
let  ns  take  an  illustration  from  its  passing  phase.  To  trace 
the  effects  of  steam-power,  in  its  manifold  applications  to 

at 
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nuning,  navigation,  and  maauiacturefl,  would  carry  u  into 
mmanagaable  detaiL  Let  ua.  confine  ouraelvea  to  the  laUat 
embodiment  of  steam-power — the  locomotive  engine.  Tiaa, 
as  the  proximate  cause  of  our  railway-syBtem,  has  changed 
the  face  of  the  country,  the  eonne  of  trade,  and  the  habits  of 
the  people.  Coaeider,  first,  the  comjdicated  seta  of  ohangee 
that  precode  the  making  of  every  railway — the  provisional 
arrangements,  the  meetings,  the  registration,  the  trial-section, 
the  parliamentary  survey,  the  lithogtaphed  plans,  the  hooka 
of  reference,  the  local  deposits  and  notices,  the  applicatitm  to 
Parliament,  the  passing  Standing-Orders  Committee,  the  fira^ 
second,  and  third  readings :  each  of  which  brief  heads  indi- 
cates a  multiplicity  of  transactions,  and  the  further  develop- 
ment of  sundry  occupations,  (as  those  of  engineers,  surveyors, 
lithographers,  parliamentary  agents,  share-brokers,)  and  the 
creation  of  sundry  others  (as  those  of  traffio-takera,  reference- 
takers).  Consider,  next,  the  yet  more  marked  changes 
implied  in  railway  construction — the  cuttings,  embankings, 
tunnellings,  diversions  of  roads ;  the.  building  of  bridges  and 
stations ;  the  laying  down  of  ballast,  sleepers,  and  rails ;  the 
making  of  engines,  tenders,  carriages,  and  wagons :  which 
processes,  acting  upon  numerous  trades,  increase  the  import- 
ation of  timber,  the  quarrying  of  stone,  the  manufactore  of 
iron,  the  mining  of  coal,  the  burning  of  bricks ;  institote  a 
variety  of  special  manufactures  weekly  advertised  in  the 
Sailway  Timet  /  and  call  inte  being  some  new  rlnnmni  of 
workers  —  drivers,  stokers,  cleaners,  plate-layers,  &o,  Ac 
Then  come  the  changes,  more  numerous  and  involved  still, 
which  railways  in  action  produce  on  the  commimity  at  largtu 
llie  organization  of  every  business  is  more  or  less  modified : 
case  of  communication  makes  it  better  to  do  directly  what 
vaa  before  done  by  proxy ;  agencies  are  established  where 
previoosly  they  would  not  have  paid ;  goods  sre  obtained 
from  remote  wholesale  houses  instead  of  near  retail  ones ;  and 
commodities  are  used  which  distonoe  onoe  rendered  inacoea* 
uble.    The  rapidity  and  small  cost  of  carriage,  tend  to  *peciaJ- 
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Me  more  than  ever  the  mdastries  of  difierent  diotricfa — to 
eoofine  eaoh  manuiactuie  to  the  porta  in  which,  from  local 
adTantagea,  it  can  be  beet  carried  on.  Eoonomical  distribu- 
tion equalizes  prices,  and  also,  on  the  average,  loirerB  prices  : 
thus  bringing  divers  articles  frithin  the  means  of  those  before 
unable  to  buy  them,  and  so  increasing  their  comforts  and 
improving  their  habits.  At  the  same  time  the  practice  o( 
travelling  is  immensely  extended.  Classes  who  before  could 
oot  afibrd  it,  take  annual  trips  to  the  sea ;  visit  their  distant 
relations i  make  tours;  and  so  we  are  benefited  in  body, 
feelings,  and  intellect  The  more  prompt  transinission  of 
letters  and  of  news  produces  further  changes — ^makes  the 
pulse  of  the  natioa  faster.  Tet  mor^  there  arisee  a  wide 
dissemination  of  cheap  literatore  through  railway  book-stalls, 
and  of  advertisements  in  railway  carriages ;  both  of  them 
aiding  ulterior  progress.  And  the  innumerable  changes  here 
briefly  indicated  are  consequent  on  the  invention  of  the  loco- 
motive engine.  The  social  organism  has  been  rendered  more 
heterogoieous,  in  virtue  of  the  many  new  occupations  intro- 
duced, and  the  many  old  ones  farther  specialized ;  prices  in 
all  places  have  been  altered ;  each  trader  has,  more  or  less, 
modified  his  way  of  doing  businesa ;  and  every  person  has 
been  a&cted  in  his  actions,  thoughts,  emotions. 

The  only  further  fact  demanding  notice,  is,  that  we  Iirro 
•ee  more  clearly  than  ever,  that  in  proportion  as  the  area  over 
which  any  influraice  extends,  becomes  heterogeneous,  the 
reaults  are  in  a  yet  higher  degree  multiplied  in  number  and 
kind.  While  among'  the  primitive  tribes  to  whom  it  was 
first  known,  caoutchouc  caused  but  few  changes,  among  our- 
selves the  changes  have  been  so  many  and  varied  that  the 
history  of  them  occupies  a  volume.  Upon  the  small,  homO' 
geneous  community  inhabiting  one  of  the  Sebrides,  the 
electric  telegr^h  would  produce,  were  it  used,  scarcely  any 
tesolta ;  but  in  England  the  results  it  produces  are  multitu- 
dinous. 

Space  permitting,  the  synthesis  might  here  be  pursued 
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in  relatioD  to  all  tlie  Babder  prodoots  of  social  life.  It  might 
be  shown  how,  in  Science,  an  advance  of  one  division  pre* 
aentty  advances  other  diviaions — how  Astronomj  has  been 
immensely  forwarded  by  discoveriefl  in  Optics,  while  other 
optical  discoveries  have  initiated  Microscopic  Anatomy,  and 
greatly  aided  the  growth  of  Physiology — ^how  Chemistry  has 
indirectly  increased  our  knowledge  of  Electricity,  Magnetism, 
Biol<^y,  Geology — how  Electricity  has  reacted  on  Chemistry 
and  Magnetism,  developed  our  views  of  Light  and  Heat,  and 
disdoeed  sundry  taws  of  nervoos  action.  In  Literatare  the 
same  truth  might  be  exhibited  in  the  still-multiplying  forma 
of  periodical  publications  that  have  descended  from  the  first 
newspaper,  and  which  have  severally  acted  and  reacted  on 
other  forms  of  literature  and  on  each  other ;  or  in  the  bias 
given  by  each  book  of  power  to  various  subsequent  books. 
The  influence  which  a  new  school  of  Painting  {as  that  of  the 
pre-Bafia  elites)  exercises  on  other  schools ;  the  hints  which 
all  kinds  of  pictorial  art  are  deriving  from  Photography ;  the 
complex  results  of  new  critical  doctrines  ;  might  severally  be 
dwelt  on  as  displaying  the  Uke  multiplication  of  effects.  But 
it  would  needlessly  tax  the  reader's  patience  to  detail,  in 
their  many  ramifications,  these  various  changes  r  here  be- 
come so  involved  and  subtle  as  to  be  followed  with  soma 
difficulty. 

S  162.  After  the  ai^ument  which  closed  the  last  chapter,  a 
parallel  one  seems  here  scarcely  required.  For  i^mmetry's 
sake,  however,  it  will  be  proper  briefly  to  point  ont  how  the 
multiplication  of  effects,  like  the  instability  of  the  homo 
geneoos,  is  a  corollary  from  the  persistence  of  force. 

Things  which  we  call  different  are  things  which  react  in 
liferent  ways ;  and  we  can  know  them  as  difierent  only  by 
the  differences  in  their  reactions.  When  we  distinguish 
bodies  as  hard  and  soft,  rough  and  smooth,  we  simply  mean 
that  certain  like  muscular  forces  expended  on  them  are 
followed  by  unlike  srta  of  sensations— unlike  reeotiTe  fi>roe> 
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Ol^ecta  that  are  claaaed  as  red,  blue,  jdIIow,  &c.,  are  objecti 
that  decompose  light  ia  atrongly-oontrastod  vays ;  that  is,  we 
knoT  contrasts  of  colour  as  contrasts  in  the  changes  produced 
m  a  uniform  incident  force.  Manifestly,  any  two  things 
which  do  not  work  unequal  effects  on  conBcioutoiees,  either  by 
unequally  opposing  our  own  energies,  or  by  impressing  oui 
senses  with  unequally  modified  forms  of  certain  external 
energies,  cannot  be  difitingnished  by  us.  Hence  the  pn^NiBi 
tion  that  the  difierent  parts  of  any  whole  must  react  d^r- 
ently  on  a  uniform  incident  force,  and  mos^  so  rediioe  it  to 
a  group  of  multiform  forces,  is  in  essence  a  truism.  A 
Airther  step  will  reduce  this  truism  to  its  lowest  terms. 

When,  from  unlikenees  between  the  effects  they  produoa 
im  consciousness,  we  predicate  uniilceness  between  two  ob- 
jects, what  is  our  warrant  P  and  what  do  we  mean  by  the 
unlikeness,  objectively  considered  ?  Our  warrant  is  the  per- 
sLsteoce  of  force.  Some  kind  or  amount  of  change  has  beeo 
wrought  in  us  by  the  one,  which  has  not  been  wrought  by 
the  other.  This  change  we  ascribe  to  some  force  exercised  by 
the  one  which  the  other  has  not  exercised.  And  we  have  no 
alternative  but  to  do  this,  or  to  aaaert  that  the  change  had 
no  antecedent;  which  ia  to  deny  the  persistence  of  force. 
Whence  it  is  further  manifest  that  what  we  regard  as  the 
objective  unlikeness  is  the  presence  ir.  the  one  of  some  force, 
or  set  of  forces,  not  present  in  the  other — something  in  tho 
kinds  or  amoants  or  directions  of  the  constituent  forces  of  the 
one,  which  those  of  the  other  do  not  parallel.  But  now  if 
things  or  parts  of  things  which  we  call  different,  are  those  of 
which  the  constituent  forces  differ  in  one  or  more  respects  ; 
what  must  happen  to  any  like  forces,  or  any  uniform  force, 
falling  on  them  ?  Such  like  forces,  or  parts  of  a  uniform 
force,  must  he  differently  modified.  The  force  which  is  pre- 
sent in  the  one  and  not  ia  the  other,  must  be  an  element  in 
(he  conflict — must  produce  ita  eqmvalent  reaction ;  and  must 
flo  affect  the  total  reactioa.     To  say  otherwise  is  to  say  thai 
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_  5  137.  m  Arta,  inaaatrial  and  «tbtic,  sappN  fllo^ 
b«««petl»p,rtillnm>rtrikii.g.  Pli,t  iD,plen,ent<  cf  ik 
had  reanUy  fonndin  certoin  of  the  ker  geologic  dsjoil^ 
ihcw  the  eitreme  wbiK  of  ptaekai  in  men's  fint  liudi. 
wofk*.  Bioi^  t  gnat  adnnce  on  these  is  seen  in  tie 
toll  and  WMfOM  of  eiia%  «»nge  tribes,  yet  an  inmrt- 
PM  a  hnm  and  fittings  dutingniahea  Buch  tools  and 
veapoufiomthoee  of  drOiied  races.  In  a  smallEnjam, 
tbs  prodndinu  of  tl»  lesMdranoed  nations  are  chaisda^ 
bed  b;  lib  detects.  A  Chinese  junk,  with  all  its  eon- 
ttined  fanitDn  and  ^i[Jian«a,  Dowhere  presents  a  line 
that  ii  quite  itnigh^  a  nnilnm  anre,  or  a  tnis  snr- 
bee.  Nor  do  the  ntenails  and  naduiieB  <^  dot 

■nnitoii  &il  (o  oluliit  a  similir  inferimrty  to  our  on. 
An  atiqm  chair,  u  old  fireplace,  a  lock  of  the  last  antuy, 
(r  alsioat  an/ article  of  hoosehold  ose  that  has  been  pr». 
urred  fi»- s  few  geDaratioaa,  prows  by  contrast  ho*  greadf 
the  indnttrial  pit)diictB  of  our  time  excel  those  of  CkjHst  in 
thoraccaraCT.   Siitce planing iin<=''ii'^ bare  been inFented, 
it  has  beconw  possible  to  prodnoe  absointei/  aba^  bna^ 
and  sriacea  » tnly  lerel  M  to  1»  «^t«''"*«"#<^  •* 
(^(rther.    Wlileinthediridiiiff«i^ofI>oiig!ilOT,in 
lie  Bwwmeter  of  ratmrtli,  Md  i"  """crosoipa  tW  8^ 
fift,  0>ots^dimmto  He  W,  we  hare  an  ei«6Kse 
«  L  ei«ed/M  that  wied  in  tie  wts  of  car  gresi. 
"IjJl^tj^  «  tbein  «««dcd  ti^,o{  the  abonpnal 

"t^^rpine  Arts  tl««  i^  f*^  '  P*^  P"^^ 
^^!lZed'^H'*d  idols  rf«™g<^ 
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OQt  lonaciilar  detail,  woodeu-Iookiiig  dnperj,  uid  facet 
devoid  of  indlTidaality',  up  to  the  later  statuea  of  the  Greeks 
or  some  of  those  now  produced,  ^le  iBcreaaed  aocnracy  of 
representation  is  conspicuous.  Compare  the  mural  paint- 
ings of  the  Egyptians  vith  the  paintings  of  mediaaral 
Europe,  or  these  with  modern  paintings,  and  the  more 
precise  rendering  of  the  appeanmces  of  objects  is  msni- 
flBst.  It  is  the  same  wiUi  fiction  and  the  drunn. 

In  the  marreHoas  tales  corrent  among  Eastern  nations,  in 
the  romantio  legends  of  feudal  Europe,  as  well  as  in  the 
mystery-plays  and  those  immediately  succeeding  them,  we 
see  great  want  of  correspondence  to  the  realities  of  life ; 
alike  in  the  predominance  of  supproatural  erents,  in  thp 
extremely  improbahle  coincidences,  and  in  the  Taguely- 
indicated  persom^s.  Along  with  social  advance,  there 
has  been  a  progressiye  diminution  of  nnnatnralness— ao 
^>proach  to  truth  of  repres^itation.  And  now,  novels  and 
plays  are  applauded  in  proportion  to  the  fidelity  with  which 
they  exhibit  individnal  characters ;  improbabilities,  like  the 
impoBsibilitiea  which  jn^ceded  tbem,  are  disallowed;  and 
there  is  even  an  incipient  abandonment  of  those  elaborate 
plots  which  life  rarely  if  ever  fiimishea. 

§  1S8.  It  would  be  easy  to  accumulate  evidences  of  other 
kinds.  The  progress  &om  myths  and  legends,  extreme 
in  their  misrepresentations,  to  a  luatory  that  has  slowly 
become,  and  is  still  becoming,  more  accurate;  the  esta- 
blishment of  settled  systematic  methods  of  doing  things, 
instead  of  the  indeterminate  ways  at  first  pursued — these 
might  be  enlarged  upon  in  further  exemplification  of  the 
general  law.  But  the  basis  of  induction  is  already  wide 
enongh.  Proof  that  all  Evolntion  is  from  the  indefinite  to 
the  definite,  we  find  to  be  not  less  abundant  than  proof 
that  all  Evolution  is  from  the  homogeneous  to  the  bet^ 


It  shonld,  however,  be  added  that  this  advance  in  definite* 


.dbvGooyk" 


(58  TSB    unLTIPLIRATIOM   OF    BFTECn 

this  differential  force  jnH  produce  no  effect ;  which  is  to  mj 
that  force  is  not  persistent. 

I  need  not  develop  thb  oorolkry  fiirthei'.  It  manifestly 
follows  that  a  uniform  force,  falling  on  a  aniform  a^^re- 
gate,  most  nnde:^  dispersion  ;  that  falling  on  an  aggregate 
made  ap  of  unlike  ports,  it  must  undergo  dispersion  from 
each  part,  as  well  aa  qualitatiTe  differentiations ;  that  in  pro- 
portion as  the  parts  are  unlike,  these  qualitatiTe  differentia- 
(aonamnst  be  marked ;  that  in  proportion  to  the  number  of 
the  parts,  they  must  be  numerous ;  that  the  secondary  forces 
BO  produced,  must  undergo  further  transfonaatioiis  while 
working  equivalent  transformationB  in  the  parts  that  change 
them ;  and  similarly  with  the  forces  they  generate.  Thus  the 
conclusions  that  a  part-cause  of  Evolution  is  the  multiplica- 
tion of  effects ;  and  that  this  increases  in  geometrical  progres- 
sion as  the  heterogeneity  becomes  greater ;  are  not  only  to  be 
established  inductivefy,  bat  are  deduciUe  &om  the  deepest 
of  all  truths 
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CHAPTER  XXL 

BEOREOATIOa. 

}  163.  Thk  general  interpretatioD  of  Erolntion  is  far  &oia 
beiiig  oompLeted  in  the  preceding  ohapterB.  We  mnst  con- 
template its  chitnges  under  yet  another  aspect,  before  we  can 
form  a  definite  conception  of  the  process  oonatitutedby  them. 
Though  the  lews  already  set  forth,  fximish  a  key  to  the  to- 
arrangement  of  parts  which  Erolution  exhibits,  in  bo  far  as 
it  is  an  advance  from  the  tmifona  to  the  mnltiform ;  they 
fbrnisb  no  bey  to  this  re-arrangement  in  so  far  as  it  is  an 
advance  from  the  indefinite  to  ihe  definite.  On  stadying  the 
actions  and  re-aotions  everywhere  going  on,  we  have  found 
it  to  follow  inevitably  from  a  certain  primordial  tmth,  that 
the  homogeneous  must  lapse  into  the  heterogeneous,  and  that 
the  hetorogeneouii  must  become  more  heterogeneous  ;  but  we 
have  not  discovered  why  the  differently-affected  parts  of  any 
simple  whole,  become  clearly  marked  off  from  each  other,  at 
the  same  time  that  th^  become  unlike.  Thus  far  no  reason 
has  been  assigned  why  there  should  not  ordinarily  arise  a 
vague  chaotic  heterogeneity,  in  place  of  that  orderly  hetero- 
geneity displayed  in  Evolution.  It  still  remains  to  tind  out 
the  cause  of  that  local  integration  which  accompimiea 
local  differentiation — ^thot  gradually-completed  segregation 
of  like  units  into  a  group,  distinctly  separated  from  neigh- 
bouring gronps  which  are  severally  made  op  of  other  kinds 
«£  snits.    The  rationale  will  be  oonvenicntly  introduced  by  a 
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few  inatancea  in  wliicli  we  may  watch  tlus  segregativo  pro- 
cess taking  place. 

When  towards  the  end  of  September,  the  trees  are  gaining 
their  autumn  colours,  and  we  are  hoping  shortly  to  see  a 
further  change  increasing  still  more  the  beauty  of  the  land* 
scape,  we  are  not  uncommonly  diaappointed  by  the  occur- 
rence of  an  eqoinoxial  gale.  Out  of  the  mixed  mass  of 
foliage  on  each  branch,  the  strong  current  of  air  carries 
away  the  decaying  and  brightly-tinted  leaTcs,  but  fails  to 
detach  those  which  are  still  green.  And  while  these  last, 
frayed  and  seared  by  long- continued  beatings  against  each 
other,  and  the  twigs  around  them,  give  a  sombre  colour  to 
the  woods,  the  red  and  yellow  and  orange  leaves  are  collected 
together  in  ditches  and  behind  walls  and  in  comers  where 
eddies  allow  them  to  settle.  That  is  to  say,  by  the  action  of 
that  uniform  force  which  the  wind  exerts  on  both  kinds,  the 
dying  leares  are  picked  out  from  among  their  still  living  com* 
panions  and  gathered  in  places  by  themselves.  Again,  the 
separation  of  particles  of  difibrent  sizes,  as  dust  and  sand 
Irom  pebbles,  may  be  similarly  effected ;  as  we  see  on  every 
road  in  March.  And  from  the  days  of  Homer  downwards, 
the  power  of  currents  of  air,  natural  and  artificial,  to  part 
from  one  another  units  of  onlike  specific  gravities,  has 
been  habitually  utilized  in  the  winnowing  of  chaff  &om 
wheat.  In  every  river  we  see  how  the  mixed  ma- 

terials carried  down,  are  separately  deposited — how  in  nq>ids 
the  bottom  gives  rest  to  nothing  but  boulders  and  pebbles ; 
how  where  the  current  is  not  so  strong,  sand  is  let  fall ;  and 
how,  in  still  places,  there  is  a  sediment  of  mud.  This  select- 
ive action  of  moving  water,  is  commonly  applied  in  the  arts 
to  obtain  masses  of  particles  of  different  degrees  of  fineneas. 
Emery,  for  example,  after  being  ground,  is  carried  by  s  slow 
current  through  succesdve  compartments;  in  the  first  of 
which  the  lat^eet  grains  subside ;  in  the  second  of  which 
the  grains  that  reach  the  bcrftom  before  the  water  hat 
escaped,  are  somewhat  smaller;  in  the  third  smaller  still; 
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■ntil  in  tho  last  tliere  are  deposited  only  those  fioeut 
partioles  which  fall  eo  slowly  through  the  water,  that  they 
have  not  previoiuly  been  able  to  reaoh  the  bottom.  And  in 
a  way  that  ia  difierent  though  equally  significant,  thia  eegre- 
gutive  efiect  of  water  in  motion,  is  exemplified  in  the  carry- 
ing away  of  soluble  from  insoluble  matters — an  application 
of  it  hourly  made  in  every  laboratory.  The  effects  ol 

the  uniform  forces  which  aerial  and  aqueous  currents  exercise, 
areparalleledby  thoee  of  uniform  forces  of  other  orders.  Eleo* 
trie  attiBotion  will  separate  small  bodies  from  large,  or  light 
bodies  from  heavy.  By  magnetism,  grains  of  iron  may  be 
selected  from  among  other  grains ;  as  by  the  Sheffield 
grinder,  whose  magnetized  gauze  mask  filters  out  the  steel- 
dust  which  his  wheel  gives  off,  from  the  stone-dust  that 
aocompaniee  it.  And  how  the  affinity  fjt  any  agent  acting 
difierently  on  the  components  of  a  given  body,  enables  us  to 
take  away  some  component  and  leave  the  rest  behind,  ia 
shown  in  almost  every  chemical  experiment. 

What  now  is  the  general  truth  here  variously  presented  f 
How  are  these  several  facts  and  countless  similar  ones,  to  be 
expressed  in  terms  that  embrace  them  alt  P  In  each  case  we 
see  in  action  a  force  which  may  be  regarded  as  simple  or  uni- 
form— fluid  motion  in  a  certain  direction  at  a  certain  velocity ; 
electric  or  magnetic  attraction  of  a  given  amount ;  chemical 
affinity  of  a  particular  kind :  or  rather,  in  strictness,  the  act- 
ing force  is  compounded  of  one  of  these  and  oertaia  other 
uniform  foraes,  as  gravitation,  etc.  Ia  each  case  we  have  an 
aggregate  made  up  of  unlike  units — either  atoms  of  different 
aubstances  combined  or  intimately  mingled,  or  fh^menta  of 
the  same  substance  of  different  sizes,  or  other  constituent 
parts  that  are  unlike  in  their  apeoifio  gravities,  shapes,  or 
other  attributes.  And  in  each  case  these  unlike  units,,  or 
groups  of  anita,  of  which  the  aggregate  oonsiHts,  are,  undei- 
the  influence  of  some  resultant  force  acting  indiacrimi- 
aately  on  them  all,  separated  from  each  other — segregated 
into  minor  aggreffates-  each  consisting  of  units  that  are 
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•errerally  like  eacli  otlier  and  nolike  thooe  of  tke  other  minor 
ag^regatee.  Such  being  the  common  aspect  of  these  changes, 
let  us  hx>k  for  the  common  intorpretattoo  of  them. 

In  the  chapter  on  "  The  Instability  of  the  Homogeneous," 
it  was  shown  that  a  uniform  force  falling  on  any  aggregate, 
produces  unlike  modifications  in  its  diSerent  parla — turns  the 
uniform  into  the  multiform  and  the  multiform  into  the  more 
multiform.  The  transformation  thus  wrought,  oonaista  of 
either  insensible  or  sensible  changes  of  relative  position 
among  the  units,  or  of  both— either  of  those  molecular  re- 
arrangements which  we  call  ohemical,  or  of  those  lai^r 
transpositions  which  are  distinguished  as  mechanical,  or  of 
the  two  united.  Soch  portion  of  the  permanently  eSecttve 
force  us  reaches  each  different  part,  or  differently-conditioned 
part,  may  be  expended  in  modifying  the  mutual  relations  of 
its  constituents ;  or  it  may  be  expended  in  moving  the  part 
to  another  piaoe ;  or  it  may  be  expended  partially  in  the  first 
and  partially  in  the  second.  Hence,  so  much  of  the  perma- 
nently efiective  force  as  does  not  work  the  one  kind  of  ef^t, 
must  work  the  other  kind.  It  is  manifest  that  if  of  the 
permanently  efiectire  force  which  fulls  on  some  compound 
unit  of  Ka  aggregate,  little,  if  any,  is  absorbed  in  re-arrang> 
ing  the  ultimate  components  of  such  compound  unit,  much 
or  the  whole,  most  show  itself  in  motion  of  such  oomponnd 
unit  to  some  other  place  in  the  aggregate ;  and  conversely, 
if  little  or  none  of  this  force  is  absorbed  in  generating  me- 
chanical transposition,  much  or  the  whole  most  go  la  pro- 
duoe  molecular  alterations.  What  now  most  follow 

from  this  ?  In  cases  where  none  or  only  part  of  the  force 
generates  chemical  re- distributions,  what  physical  re-distri- 
butions must  be  generated  P  Farts  that  are  nmilar  to  eaeb 
other  will  be  similarly  acted  on  by  the  force ;  and  will  simi- 
larly react  on  it.  Farts  that  are  dissimilar  will  be  dinimi- 
larly  acted  on  by  the  force ;  and  will  dissimilarly  react  on 
iL  Hence  the  permanently  efieotiTe  incident  force,  when 
wholly  or  partially    transformed    intr   meohaniool  motion 
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of  the  nitits,  vill  prodnM  like  motioiu  in  units  that  arc 
alike,  and  unlike  motioiu  in  nnita  that  are  unlike.  If 
then,  in  an  ablegate  containing  two  or  more  orders  of  mixed 
nnite,  those  of  the  same  order  will  be  moved  in  the  same  way, 
and  in  a  way  that  diSera  from  that  in  which  units  of  other 
orders  are  moved,  the  respective  orders  must  segregate.  A 
{fToop  of  like  things  on  which  are  impressed  motions  that  are 
alike  in  amount  and  direction,  must  be  transferred  as  a  group 
to  another  place,  and  if  they  are  mingled  with  some  group  of 
other  things,  on  which  the  motions  impressed  are  like  each 
other,  but  unlike  thoae  of  the  first  group  in  amount  or  di- 
rection or  both,  theae  other  things  must  be  transferred  as  a 
group  to  some  other  place — the  mixed  units  must  undergo  a 
simnUaneoua  selection  and  separation. 

In  farther  elucidation  of  this  process,  it  will  be  well  here 
to  set  down  a  few  instances  in  which  we  may  see  that,  other 
things  equal,  the  definiteness  of  the  separation  is  in  propor- 
tion to  the  definiteness  of  the  difference  between  the  units. 
Take  a  handful  of  any  pounded  substance,  containing  frag< 
tsents  of  all  sizes;  and  let  it  fall  to  the  ground  while  a 
gentle  breeze  is  blowing.  The  large  fragments  will  be 
collected  together  on  the  ground  almost  immediately  under 
the  hand ;  somewhat  smaller  fragments  will  be  carried  a 
little  to  the  leeward ;  still  smaller  ones  a  little  Airther ;  and 
those  minute  particles  which  we  oaU  dust,  will  be  drifted  a 
long  way  before  they  reach  the  earth  :  that  is,  the  integration 
is  indefinite  where  the  differenee  among  the  fingments  is 
indefinite,  though  the  divergence  is  greatest  where  the 
difference  is  greatest.  If,  again,  the  handful  be  made  up  of 
quite  distinct  orders  of  units— as  pebbles,  coarse  sand,  and 
dust — ^tbese  will,  under  like  conditions,  be  segregated  witii 
comparative  definiteness :  the  pebblea  will  drop  almost  verti- 
oally ;  the  sand  will  fall  in  an  inclined  direction,  and  deposit 
itself  within  a  tolerably  circumscribed  space  beyond  the 
pebbles ;  -while  the  dust  will  be  blown  fdmost  horisontally  to 
t  great  distance.     A  case  in  wliich  another  kind  of  fbne 
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ounes  into  play,  vill  still  better  illuBtrate  thia  trath. 
Through  a  mixed  aggregate  of  soluUe  and  inaolable  sob- 
stances,  let  water  slowly  percolate.  There  will  in  the  first 
place  be  a  distiact  parting  of  the  substances  that  are  the  most 
widely  vontraated  ia  their  relations  to  the  acting  farces  :  the 
soluble  will  be  carried  away ;  the  insoluble  will  remain  be- 
hind. Further,  some  separation,  though  a  leas  definite  one, 
will  be  effected  among  the  soluble  substances ;  since  the  first 
part  of  the  current  will  remove  the  most  soluble  substances  in 
the  largest  amounts,  and  after  these  have  been  all  dissolved, 
the  current  will  still  continue  to  bring  out  the  remaining  leas 
soluble  substances.  Even  the  undissolved  matters  will  have 
simultaneously  undergone  a  certain  segregation ;  for  the 
percolating  fluid  will  carry  down  the  minute  fragments  from 
among  the  large  ones,  and  will  deposit  those  of  small  specific 
gravity  in  one  place,  and  those  of  great  specific  gravity  in 
another.  To  complete  the  elucidation  we  must  glance 

at  the  obverse  fact ;  namely,  that  mixed  units  which  difier  but 
slightly,  are  moved  in  but  slightly-different  ways  by  incident 
forces,  and  can  therefore  be  separated  only  by  such  adjust- 
ments of  the  incident  forces  as  allow  slight  differences  to  be- 
come appreciable  fectors  in  the  result.  This  truth  ia  made 
manifest  by  antitberas  in  the  instanoee  just  given ;  but  it  may 
be  made  much  more  manifest  by  a  few  such  instances  as 
those  whidi  chemical  analysis  supplies  in  abundance.  The 
parting  of  alcohol  from  water  by  distillation  is  a  good  one. 
Here  we  have  atoms  consisting  of  oxygen  and  hydrogen, 
mingled  with  atoms  conmsting  of  oxygen,  hydrogen,  and 
carbon.  The  two  orders  of  atoms  have  a  considerable 
similarity  of  nature :  they  similarly  maintain  a  fluid  form  at 
ordinary  temperatures ;  they  similarly  become  gaseous  mora 
and  more  rapidly  as  the  temperature  is  raised ;  and  they  boil 
at  points  not  very  &r  apart.  Now  this  comparative  likeneea 
of  the  atoms  is  accompanied  by  difficulty  in  segregating 
them.  If  the  mixed  fluid  is  unduly  heated,  much  water  dis- 
tUs  over  with  the  alcohol :  it  is  only  wiUiin  a  narrow  nuigs 
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of  tein]jeraturc,  that  the  one  set  of  atomaare  driven  off  nther 
tlian  the  others ;  and  eren  then  not  a  iew  of  the  others  oo- 
company  them.  The  most  interesting  and  instructivo 
«xample,  however,  is  furnished  by  certain  phenomena  of 
jiyetallizatioii.  When  several  salts  that  have  little  analogy 
if  constitution,  are  dissolved  in  the  same  body  of  water,  they 
tre  separated  without  much  trouble,  by  CTyatallization :  theii 
respective  units  moved  towards  each  other,  as  phyBicists  eup« 
pose,  by  polar  forces,  8egreg;ate  into  orystale  of  their  respect- 
ive kinds.  The  crystals  of  each  salt  do,  indeed,  usually  con- 
tain certain  small  amounts  of  the  other  salts  present  in  the 
solution — eepecially  when  the  crystallisation  has  been  rapid ; 
but  from  these  other  salts  thuy  are  severally  freed  by  repeatod 
TO-Bolutions  and  crystallizations.  Mark  now,  however,  that  the 
reverse  is  the  case  when  the  Baits  contained  in  the  same  body 
of  wat«r  are  chemically  homologous.  The  nitrates  of  baryta 
tind  lead,  or  the  sulphates  of  zinc,  soda,  and  magnesia,  unite 
in  the  same  crystals ;  nor  will  they  crystallize  separately  if 
these  crystals  be  diasolred  afresh,  and  afresh  crystallized, 
even  with  great  care.  On  seeking  the  cause  of  this  anomaly, 
chemists  found  that  such  salts  were  isomorphons — that  their 
atoms,  tbongh  not  chemically  identical,  were  identical  in  the 
proportions  of  acid,  base,  and  wat«r,  composing  them,  and  in 
their  crystalline  forms :  whence  it  was  inferred  that  their 
atoms  are  nearly  alike  in  structura  Thus  is  clearly  illustrated 
the  truth,  that  units  of  unlike  kinds  are  selected  out  and 
separated  with  a  readiness  proportionate  to  the  degree  of 
their  unlikeness.  In  the  Erst  case  we  see  that  being  dis- 
similar in  their  forms,  but  Bimilar  in  so  far  as  they  are 
soluble  in  water  of  a  certain  temperature,  the  atoms  segre* 
gate,  though  imperfectly.  In  the  second  case  we  see  that  the 
atoms,  having  not  only  the  likeness  implied  by  solubility  ia 
the  same  menstruum,  but  also  a  great  likeness  of  structure, 
do  not  segregate — are  sorted  and  parted  &om  each  other  only 
nnder  quite  special  conditions,  and  then  very  incompletely. 
Hiot  is,  the  incident  forc<>  of  mntual  polarity  impresses  unlike 
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motioiu  on  the  mixed  units  in  proportion  as  Qiay  are  mUke ; 
and  therefore,  in  propoitioQ  aa  they  are  unlike,  tends  to  de- 
posit them  in  separate  places. 

There  is  a  oonverae  cause  of  segregation,  which  it  is  Deed- 
less  here  to  treat  of  with  equal  fnlneas.  If  different  units 
acted  on  by  the  same  force,  moat  be  differently  moved ;  to, 
too,  must  units  of  the  same  kind  be  differently  moved  by 
(afferent  foroes.  Supposing  some  group  of  unite  forming  part 
of  a  honu^eneoua  aggregate,  are  unitedly  exposed  to  a  fbroe 
that  is  onlike  in  amount  or  direction  to  the  force  acting  on 
the  rest  of  the  aggregate ;  then  this  group  of  units  will 
separate  &om  the  rest,  provided  that,  of  the  force  so  acting 
on  it,  there  remains  any  portion  not  dissipated  in  molecular 
vibrations,  nor  absorbed  in  prodooiiig  molecniar  re-airange- 
ments.  After  all  that  has  been  said  above,  this  proposition 
needs  no  defence. 

Before  ending  our  preliminary  exposition,  a  comple- 
mentary truth  must  be  specified ;  namely,  that  mixed  forcos 
are  segregated  by  the  reaction  of  uniform  matters,  just  as 
mixed  matters  are  segregated  by  the  action  of  onifonn 
forces.  Of  this  truth  a  complete  and  sufficient  illustration 
is  famished  by  the  dispersion  of  re&acted  light.  A  beam 
of  light,  made  up  of  ethereal  undulations  of  different  orders, 
is  not  uniformly  deflected  by  a  homogeneous  refracting 
body ;  but  the  different  orders  of  undulations  it  oontains,  are 
deflected  at  different  angles :  the  result  being  that  these 
different  orders  of  uadulations  are  separated  and  integrated, 
and  BO  produce  what  we  know  as  the  colours  of  the  spectnim. 
A  segregation  of  another  kind  occurs  when  rays  of  light 
traverse  an  obstructing  medium.  Those  rays  which  consist 
of  oomparatively  short  undulations,  are  absorbed  before  those 
which  oonsist  of  oomparatively  long  ones ;  and  the  red  rays, 
which  consist  of  the  longest  undulations,  alone  penetrate 
when  the  obstnMrtion  is  very  great.  How,  conversely,  t^ere 
is  produced  a  separation  of  like  forces  by  the  reaction  of  un- 
£ke  matteio,  is  alio   mnde  manifest  by  the   phenomena   ot 
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re&aotioii ;  amoe  adjacent  and  parallel  beams  of  light,  fall- 
ing  on,  and  paaaing  tbxougb,  unlike  subatancesj  are  made  to 
diverge. 

§  164.  On  the  aaramption  of  their  nebular  origin,  stare  and 
phmeta  exemplify  that  cause  of  material  acgregaticm  last 
aasigned — the  action  of  nnlike  forces  on  like  units. 

In  a  preceding  chapter  (§  i£0]  we  saw  that  if  matter 
ever  existed  in  a  diffiised  form,  it  oonld  not  continue  uni- 
formly distributed,  but  must  break  up  into  masBea.  It  waa 
shown  that  in  the  absence  of  a  perfect  balance  of  mutual  at- 
tractions among  atoms  dispersed  through  unlimited  space, 
there  must  arise  breaches  of  coQtinuity  throughout  the  ag- 
gregate formed  by  them,  and  a  concentration  of  it  towards 
centres  of  dominant  attraction.  Where  any  such  breach  of 
oontinaity  occurs,  and  the  atoms  that  were  before  adjacent 
separate  from  each  other ;  they  do  so  in  conBec(aence  of  a 
di^rence  in  the  forces  to  which  they  are  respectively  sub- 
ject. The  atoms  on  the  one  aide  of  the  breach  are  exposed 
to  a  certain  surplus  attraction  in  the  direction  in  which  they 
begin  to  move ;  and  those  on  the  other  to  a  surplus  attrac- 
tion in  tiie  opposite  direction.  That  is,  the  adjacent  groups 
of  like  units  are  exposed  to  unlike  resultant  forces ;  and  ac- 
cordingly separate  and  integrate. 

The  fiflination  and  detachment  of  a  nebulous  ring,  illus- 
trates the  same  general  principle.  To  conclude,  as  Lapl&oe 
did,  that  the  equatorial  portion  of  a  rotating  liebnlous 
spheroid,  will,  during  concentration,  acquire  a  centrifiigal 
force  sufficient  to  prevent  it  ^^nn  foUowing  the  rest  of  the 
contracting  mass,  is  to  conclude  that  such  portions  will 
remain  behind  as  are  in  comment  subject  to  a  certain  diiFer- 
ential  force.  Hie  line  of  division  between  the  ring  and 
the  sjJieroid,  must  be  a  line  inside  of  which  the  aggregative 
force  is  greater  than  the  force  resisting  ^gregatioa;  and 
outside  (^  which  the  ftn-ce  remsting  aggregation  is  greater 
than  the  i^grogative  force.      Hence   the  alleged  process 
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confirms  to  tlie  law  that  among  like  nnitSj  exposed  to  imlib 
forces,  the  aimilarlf  conditioned  port  &om  the  dissimilarly 
conditioned. 

§  165.  Those  geologic  cliangea  asoally  classed  as  aqneona, 
display  nnder  numerona  forms  the  segregation  of  onlike 
units  by  a  nniform  incident  force.  On  sea-shores,  the  waves 
wre  ever  sorting-ont  and  separating  the  mixed  materials 
against  which  they  break.  From  each  mass  of  lallen  cliEf, 
the  rising  and  ebbing  tide  carries  away  all  those  particles 
which  are  so  small  as  to  remain  long  suspended  in  the 
water ;  and,  at  some  distance  &om  shore,  deposits  them  in 
the  sliape  of  fine  sediment.  Lai^  particles,  sinking  with 
compaTative  rapidity,  am  accumtUated  into  beds  of  sand 
near  low  water-mark.  The  coarse  grit  and  small  pebbles 
collect  together  on  the  incline  np  which  the  breakers  rash, 
^d  on  the  top  He  the  larger  atones  and  bonlders.  Still 
more  spedEic  segregations  may  occasionally  bo  obaerred. 
Flat  pebbles,  prodnced  by  the  breaking  down  of  laminated 
rock,  are  aometimeB  separately  collected  in  one  part  of  a 
ehingle  bank.  On  this  shore  the  deposit  is  wholly  of  mod  ; 
on  that  it  is  wholly  of  sand.  Here  we  find  a  sheltered  cove 
GUed  with  small  pebbles  almost  of  one  size ;  and  there,  in  a 
cnrred  bay  one  end  of  which  is  more  exposed  than  the  other, 
we  see  a  progressire  increase  in  the  tnassiTeness  of  the  stones 
as  we  walk  &om  the  less  exposed  to  the  more  exposed  end. 
Trace  the  history  of  each  geologic  deposit,  and  we  are 
quickly  led  down  to  the  fact,  that  mixed  fragments  of 
matter,  differing  in  their  sizes  or  weights,  are,  when  ex- 
posed to  the  momentam  and  friction  of  water,  joined 
with  the  attraction  of  the  Earth,  selected  from  each 
other,  and  united  into  groups  of  compuntively  like 
fragments.  And  we  see  that,  other  things  eqaal,  the  sepa- 
ration is  definite  in  proportion  as  the  differences  of  the  nnita 
are  marked.  After  they  hare  been  formed,  sedi> 

mental^  atra^ja  exhibit  segregations  of  another  kind.     The 
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flints  and  tliQ  nodnles  of  iron  -pjribea  thab  ore  foond  in  chaVc, 
u  irell  M  ike  silicioas  concretions  irhioli  occaaionaUy  oocnr 
in  limestone,  can  be  interpreted  onl;  as  oggregatiioDS  of 
atoms  of  silez  or  solphoretof  inm,  originally  diffiued  almost 
oniformlT'  throagh  the  deposit,  bail  gradually  collected  ronnd 
eeTtainoentres,notwitlistanding  tlie  solid  or  semi-solid  state  ol 
.  the  BorronBding  matter.  What  is  called  bog  iron-ore  sappHes 
the  oonditions  and  the  result  in  still  more  obvioiis  correlation. 
Among  igneoofl  changes  we  do  not  find  so  many  examples 
of  the  process  described.  When  distinguishing  simple  and 
oomponnd  erolntion,  it  was  pointed  oat  (§  102)  that  an  ex- 
ccssire  quantity  of  contained  molecular  motion,  prevents  per- 
manence in  those  secondary  re-distribntions  which  make  evo- 
Mtion  compound.  Nevertheless,  geological  phenomena  of 
this  order  are  not  barren  of  illnstrations.  Where  the  mixed 
matters  composing  the  Earth's  cmst  have  been  raised  to  a 
very  high  temperature,  segregation  habitually  takes  place 
as  the  temperature  diminishes.  Sundry  of  the  substances 
that  escape  in  a  gaaeoos  form  from  volcanoes,  sublime  into 
crystals  on  coming  against  cool  sor&ces;  and  solidifying  aB 
these  Bubstances  do,  at  different  temperatures,  they  are  de> 
posited  at  different  parts  of  the  crevices  through  which  they 
are  emitted  together.  The  best  illustration,  however,  ia 
furnished  by  the  changes  that  occur  during  the  slow  cooling 
of  igneous  rock.  When,  through  one  of  the  fractures  from 
time  to  time  mode  in  the  solid  shell  which  forms  the  Earth's 
crust,  a  portion  of  the  molten  nnolens  is  extruded ;  and  when 
this  is  cooled  with  comparative  rapidity,  through  free  radia' 
tion  and  contact  with  cold  mosses ;  it  forms  a  substance 
known  as  trap  or  basalt — a  substance  that  is  uniform  in 
texture,  though  made  up  of  various  ingredients.  Butwhon, 
not  escaping  through  the  superficial  strata,  such  a  portion  of 
the  molten  nucleus  is  slowly  cooled,  it  becomes  what  we 
know  as  granite :  the  mingled  particles  of  quartz,  feldspar, 
and  mica,  being  kept  for  a  long  time  in  a  fluid  and  semi- 
iliiid  state — a  state  of  comparative  mobility — undergo  tlvTW 
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tdumges  of  pasitioa  whiah  the  forces  imprewtxl  on  tbem  by 
theii  fellow  aaiUi  neoemitate.  Having  time  in  which  to 
generate  the  requisit«  motioas  of  the  atoms,  the  differential . 
forces  arising  &om  mutual  polarity,  segregate  the  qnarti, 
feldspar,  and  mica,  into  orystals.  How  completely  this  ia  do- 
pendent  on  the  hmg-oontinned  agitation  of  the  mixed  par- 
tioles,  and  oonseqaent  long-continued  mobility  hy  small  dif- 
ferential forces,  is  prored  by  the  &ct  that  in  granite  dykes, 
the  crystals  in  the  centre  of  the  mass,  where  the  fluidity  or 
■emi-fluidity  continued  for  a  longer  time,  are  much  larger 
&an  those  at  the  sides,  where  contact  with  the  neighbour- 
ing rock  caused  more  rapid  cooling  and  solidification. 

§  1G6,  The  actions  going  on  throughout  an  organism  are  so 
inYolved  and  subtle,  that  we  cannot  expect  to  identiiy  the  par- 
ticular forces  hy  which  particular  segregations  are  efi^ted. 
Among  the  few  instances  admitting  of  tolerably  definite  in- 
terpretation, the  beet  are  thoee  in  which  mechanical  pressures 
and  tensions  are  the  agencies  at  work.  We  shall  discover 
several  on  studying  the  bony  frame  of  the  higher  animals. 

The  vertebral  column  of  a  man,  is  subject,  as  a  whole,  to 
certain  general  strains— the  wei^t  of  the  body,  together 
with  the  reactions  involved  by  all  considerable  muscular 
efforts;  and  in  conformity  with  this,  it  has  become  segregated 
as  a  whole.  At  the  same  time,  beii^  exposed  to  different 
forces  in  the  oourse  of  those  lateral  bendings  which  the 
movements  neoeasitate,  its  parts  retain  a  certain  separateness. 
And  if  we  trace  up  the  development  of  the  vertebral  column 
from  its  primitive  &ma  of  a  cartilaginous  oord  in  the  lowest 
fishes,  we  see  that,  throu^oat,  it  maintains  an  integration 
torrfceponding  to  the  onity  of  the  incident  forces,  joined  with 
a  division  into  segments  correeponding  to  the  variety  of 
the  incident  forces.  Each  segment,  considered  apart, 

exemplifies  the  tnith  more  simply.  A  vertebra  is  not  a  single 
bone,  but  otmsiBts  of  a  central  mass  with  sundry  append- 
■gea  or  processM ;  and  ia  rudimentary  type*  of  vertebra^ 
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theK  appaid^fiB  are  quite  separate  from  the  central  man. 
and,  indeed,  exist  before  it  makee  Its  appearance.  Sut  thene 
Kveral  independent  bones,  oc»utitatin^  a  primitive  B|nnal 
Kgtnenti  are  subject  to  a  certain  aggregate  of  forced 
wtucll  agree  more  than  they  differ :  as  the  fulcrum  to 
■  group  of  muscles  habitually  aoting  together,  they  pep> 
petually  undergo  certain  reactions  in  common.  And  ao* 
cordingly,  we  see  that  in  the  course  of  derelopment  they 
gradually  cxialeeoe.  Still  clearer  is  the  illustration 

fimuBhed  by  spinal  segments  that  become  fused  together 
where  they  are  together  axpoaed  to  some  predominant  strain. 
The  sacrum  oonsiste  of  a  group  of  Tertebrte  firmly  united. 
In  the  ostrich  and  its  oongmers  there  are  firom  eeventeen  to 
twenty  eaorol  Tertebrte ;  and  besides  being  confluent  with  each 
other,  these  are  confluent  with  the  iliae  bonee,  which  run  on 
each  side  of  them.  If  now  we  assume  Uiese  vertebne  to  have 
been  originally  separate,  aa  they  still  are  in  the  embryo  bird ; 
and  if  we  consider  the  mechanieal  oonditiona  to  whiob  they 
must  in  such  case  have  been  exposed ;  we  shall  see  that  their 
union  results  in  the  alleged  way.  For  through  these  Tertebrss 
the  entire  weight  of  the  body  is  transferred  to  the  legs :  the 
legs  support  the  pelvio  arch;  the  pelvic  aroh  supports  tii« 
sacrum;  and  to  the  sacrum  is  articulated  the  rest  of  the 
spine,  with  all  the  limbs  and  orguis  attached  to  it.  Henc«^ 
if  separate,  the  sacral  Tertebrte  must  be  held  firmly  together 
i^  strongly-contracted  muscles ;  and  must,  by  implication,  be 
preTcmted  from  partaking  in  those  lateral  movements  which 
the  other  vertebrse  ondergt^^-they  must  be  subject  to  a  com> 
mon  strain,  while  they  are  preserved  from  strains  which 
rould  aflect  them  differently;  and  so  they  fulfil  the  condi- 
tions under  which  segregation  occurs.  But  the  cases 
<it  which  cause  and  effect  are  brought  into  the  most  obvious 
relation,  are  supplied  by  the  limbs.  The  metacarpal  bones 
(those  whioh  in  man  support  the  palm  of  tbe  hand)  are  separ- 
ite  from  each  other  in  the  majori^  of  mammalia :  the  seper- 
ato  actiona  of  the  toes  entailing  on  them  slight  amounts  ot 
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Wftarate  moTements.  This  la  not  n  however  in  the  ox-tnbs 
and  the  horse-tribe.  In  the  ox-tribe,  only  the  middle  meta- 
caipaU  (third  and  fourth)  are  deTeh>pod ;  and  theee,  attain- 
ing miusiTe  proportiotu,  coalesce  to  form  the  cannon  bene. 
In  the  horse-tribe,  the  segregation  is  what  ire  may  diatin- 
guish  as  indirect:  the  second  and  fourl^  metacarpals  are 
present  only  as  rudimenla  imited  to  the  aides  of  the  third, 
while  the  third  is  immeneely  developed ;  thus  forming  a 
cannon  bone  which  differs  from  that  of  the  ox  in  being  a 
single  cylinder,  instead  of  two  cylinders  fused  bother. 
The  metatarsus  in  these  quadrupeds  exhibits  parallel 
changes.  Now  each  of  these  metamorphoses  occurs  where 
the  different  bones  grouped  together  have  no  longer  any 
different  functions,  but  retain  only  a  common  function.  The 
feet  of  oxen  and  horses  are  used  solsly  for  locomotion — are 
not  pat  like  those  of  ungnicolate  mammals  to  pnrpoeea 
which  involve  some  relative  morementx  of  the  metacarpals. 
Thus  there  directly  or  indirectly  results  a  single  mass  of  bone 
where  the  incident  force  is  single.  And  for  the  inference 
that  these  facta  have  a  causal  connexion,  we  find  confirma- 
tion throughout  the  entire  class  of  birds;  in  the  wings 
and  legs  of  which,  like  segregations  are  found  under  like 
conditions.  While  this  sheet  is  passing  through  the 

press,  a  fact  illustrating  this  general  truth  in  a  yet  more 
remarkable  manner,  has  been  mentioned  to  me  by  Prof. 
Huxley ;  who  kindly  allows  rae  to  make  use  of  it  while  still 
unpublished  l^  him.  The  Olyptedon,  an  extinct  mammal 
found  fossilised  in  South  America,  has  long  been  known  as  a 
large  micoutb  creature  allied  to  the  Armadillo,  but  having  a 
massive  dermal  armour  consisting  of  polygonal  plates  closely 
fitted  tc^ether  so  as  to  make  a  vast  box,  intdosing  the  body 
in  such  way  as  effectually  to  prevent  it  from  being  bent, 
laterally  or  vertically,  in  the  slightest  degree.  This  bony 
box,  which  must  have  weighed  several  hundred-weight,  was 
supported  on  the  spinous  processes  of  the  vertebne,  and  on 
the  adjacent  bones  of  vhe  pelvic  and  tboracio  arches.     And 


.dbvGooyk" 


478 

the  mgnificant  fact  now  to  be  notod,  is,  that  here,  where  the 
tnmk  TertebrcB  were  together  exposed  to  the  pressure  of  this 
heavy  dermal  armoar,  at  the  same  time  that,  by  ita  rigidity, 
they  were  preserved  from  all  relative  movemeiits,  the  entire 
series  of  thero  were  united  into  one  solid,  continuous  hone. 

The  fonoatioti  aad  maintenancB  of  a  species,  considered 
4S  au  assemblage  of  similar  organisms,  ia  interpretable  in 
an  analogous  way.  We  have  already  seen  that  in  so  far  as 
the  members  of  a  species  are  subject  to  different  sets  of  inci- 
dent  forces,  they  are  differentiated,  or  divided  into  varieties. 
And  here  it  remains  to  add  that  in  so  far  as  they  are  subject 
to  like  sets  of  incident  forces,  they  are  segregated,  or  reduced 
to,  and  kept  in,  the  state  of  a  uniform  aggregate.  For  l^  the 
process  of  "  natural  selection,"  there  is  a  continual  purifica- 
doa  of  each  species  irom  those  individuuls  which  depart 
from  the  common  type  in  ways  that  unfit  them  for  the  con- 
ditions of  their  existence.  Consequently,  there  is  a  continual 
leaving  behind  of  those  individuals  which  are  in  all  respects 
fit  for  the  conditions  of  their  existence;  and  are  therefore 
very  nearly  alike.  The  circumstances  to  which  any  species 
is  exposed,  being,  as  we  before  saw,  au  involved  combination 
of  incident  forces ;  and  the  members  of  the  species  having 
mixed  with  them  some  that  differ  more  than  usual  trom  the 
average  structure  required  for  meeting  these  forces ;  it  re- 
sults that  these  forces  are  constantly  separating  such  diver- 
gent individuals  from  the  rest,  and  so  preserving  the  uni- 
formity of  the  rest — keeping  up  its  integrity  as  s  species 
Just  as  the  changing  autumn  leaves  are  picked  out  by  the 
wind  from  among  the  green*  ones  around  them,  or  just  as. 
to  use  Frof.  Huxley's  simile,  the  smaller  fragments  pass 
through  the  sieve  while  the  larger  are  kept  back;  so,  the 
sniform  incidence  <^  external  forces  a&cts  the  members  of  a 
group  of  organisms  similarly  in  proportion  as  they  are  similar, 
and  diSerendy  in  proportion  as  they  are  different ;  and  thus  is 
ever  segregating  the  like  by  parting  the  unlike  from  them. 
Urhether  these  separated  members  are  killed  of^  as  mostly 
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hoppena,  or  wbother,  aa  otherwise  happens,  ibay  sarnTe  uid 
sioltiply  into  a  difltiaot  Tuiety,  in  oonBcqaraice  o(  thcw 
atness  to  certain  partially  onlilie  ooaditions,  matters  not  to 
the  argument.  The  one  case  oonforma  to  the  law,  that  the 
onlike  nnita  of  an  aggregate  are  sorted  into  their  kinds  and 
ported  when  uniformly  snbject  to  the  same  incident  foroee  ; 
and  the  other  to  the  converse  low,  that  the  like  units  of  an 
aggregate  are  parted  and  separatety  grouped  when  subject  to 
difierent  incident  forces.  And  on  consulting  Mr.  Darwin's 
remarks  on  divergence  of  character,  it  will  he  seen  that  the 
Begregations  thus  caused  tend  ever  to  become  more  definite. 

g  167.  Mental  evolution  under  one  of  its  leading  aspects, 
we  found  to  consist  in  the  formation  of  groups  of  like  oIh 
jects  and  like  rations — a  di£!erenti^ion  of  the  various 
things  oripnally  ctHifounded  together  in  one  assemblage, 
and  an  integration  of  each  separate  order  of  things  into  a 
separate  group  (|i  163).  Here  it  remains  to  point  oat  tJiat 
while  onlikeness  in  the  incident  forces  is  the  cause  of  such 
differentiations,  likeness  in  the  incident  forces  is  the  cause  of 
such  integrations.  For  what  is  the  process  through  which 
classifi  cations  are  established  ?  At  first,  in  oomnum  witli 
the  oninitiated,  the  botanist  recognizes  only  audi  conven- 
tional divisions  as  those  which  agriculture  has  eatablished— 
distinguishes  a  few  vegetables  and  cereals,  and  groups  the 
rest  together  into  the  one  miBcellaneous  aggregate  of  wild 
plants.  How  do  these  wild  plants  become  grouped  in  his  mind 
into  orders,  genera,  and  species?  Each  plant  he  examines 
yields  him  a  certain  complex  .impression.  Ev^y  now  and 
then  he  picks  up  a  plant  like  one  before  seen ;  and  the  re- 
Mgnition  of  it  is  the  production  in  him  of  a  like  connected 
group  of  sensations,  by  a  like  connected  group  of  attributes. 
That  u  to  say,  there  is  produced  throughout  the  nerves  con- 
cerned, a  combined  set  of  changes,  sinular  to  a  oombinid  set 
of  changes  before  produced.  Considered  analytically,  eaoli 
such  combined  set  of  changes  is  a  oombined  set  of  molecular 
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■wdificatdonB  wrought  in  the  affected  pait  of  the  organiHm. 
Od  every  repetition  of  the  impreaaion,  a  like  comhined  §et  of 
molecular  modifications  is  saperpoaed  on  the  previous  ones, 
end  makes  them  greater :  thus  generating  an  internal  idea 
corresponding  to  these  similar  external  objecta.  Meanwhile, 
another  kind  of  plant  produces  in  the  brain  of  the  botanist 
another  set  of  combined  changes  or  molecular  modificBtiona 
—*  set  which  does  not  agree  with  and  deepen  the  one  we 
have  been  considering,  but  disagrees  with  it ;  and  by  repeti- 
tion of  such  there  is  generated  a  different  idea  answering  to 
a  different  species.  What  now  is  the  nature  of  this 

process  expressed  in  general  tenns  P  On  the  one  hand  there 
are  the  like  and  unlike  things  &om  which  severally  emanate 
the  groups  of  forces  by  which  we  perceive  them.  On  the 
other  hand,  there  are  the  organs  of  sense  and  percipient 
centres,  through  which,  in  the  course  of  observation,  these 
groups  of  forces  pass.  In  passing  through  these  organs  of 
sense  and  percipient  centres,  the  like  groups  of  forces  are  se< 
gregated,  or  separated  from  the  unlike  groups  of  forces ;  and 
each  such  series  of  groups  of  forces,  parted  in  this  way  &om 
others,  answering  to  an  oztomal  genus  or  species,  constitutes 
a  state  of  consciousness  which  we  call  oar  idea  of  the  genua 
or  species.  We  before  saw  that  as  well  as  a  separation  of 
mixed  matters  by  the  same  force,  there  is  a  separation  ot 
mixed  forces  by  the  same  matter  ;  and  here  we  may  further 
lee  that  the  unlike  forces  so  separated,  work  unlike  struct- 
ural changes  in  the  i^gregate  that  separates  them — struct- 
3ral  changes  each  of  which  thus  represents,  and  is  equivalent 
to,  the  integrated  aeries  of  motioos  that  has  produced  it. 

By  «  parallel  process,  the  ocomsxians  of  co-existenoe  and 
sequence  among  impressions,  become  sorted  into  kinds  and 
grouped  simultaneonsly  with  the  impressionB  themselves. 
When  two  phenomena  that  have  been  experienoed  in  a 
given  order,  are  repeated  in  the  same  order,  those  nervw 
which  before  were  affected  by  the  transition  are  again  a£- 
(toted :   and  soch  moleoular  modification   as  they  received 
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from  the  fint  motion  propagated  througli  them,  ia  increaseil 
b^  thia  second  motion  along  the  same  route.  Each  such  mo- 
lion  Tork§  a  Btrnotaral  alteration,  which,  in  conformity  with 
(he  (reneral  bw  set  forth  in  Chapter  IX.,  inrolres  a  dimina* 
tion  of  the  resistance  to  all  such  motions  that  afterwatdf 
occur.  The  segregation  of  these  succesdve  motions  (or  mora 
strictly,  the  permanently  efloative  portions  of  them  expended 
in  oTercoming  resistance)  thus  becomes  the  cause  of,  and  the 
measttre  of,  the  mental  connexion  between  the  impressions 
which  the  phmomena  produce.  Meanwhile,  phenomena  that 
are  recognized  as  different  from  these,  being  phenomena  that 
therefore  aflfect  different  nervous  elements,  will  have  their 
connexions  severally  represented  by  motions  along  othei 
routes ;  and  along  each  of  these  other  routes,  the  nervous  die- 
charges  will  severally  take  place  with  a  readiness  proportion 
ate  to  the  frequency  with  which  expericTice  repeats  the  con- 
nexion of  phenomena.  The  classification  of  relations  must 
henoe  go  on  part  pattu  with  the  classiiicatioa  of  the  related 
tiiinga.  In  common  with  the  mixed  sensations  received 
from  the  external  world,  the  mixed  relations  it  pRamts, 
cannot  he  impressed  on  the  organism  without  more  or  less 
segregation  of  them  resulting.  And  through  this  oonttnn- 
oos  aorting  and  grouping  together  of  changes  or  motions, 
which  constitutes  nervoos  function,  Uure  ia  gradually 
wrought  that  sorting  and  grouping  tf^ther  of  matter, 
trtiidi  conatitutea  nervous  structwe. 

%  128.  In  social  evolution,  the  collecting  together  of  the 
Uke  and  the  aeparsticm  of  the  unlike,  by  incident  forces,  is 
'  primarily  displayed  in  the  same  manner  as  we  saw  it  to  be 
among  groups  of  inferior  creatures.  The  human  races  tend 
to  differentiate  and  integrate,  as  do  races  of  other  living 
forms.  Of  the  forces  which  effect  and  maintain  the 

segregations  of  mankind,  may  first  be  named  those  external 
oi^es  which  we  class  as  physical  conditions.  The  climate  and 
fbod  that  ore  favourable  to  an  indigenous  people,  are  more  oi 
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■MS  dstnmentsl  to  a  people  of  different  bodily  coDstihition, 
ooming  {rom  ft  remote  port  of  tte  Burth,  la  tropical  re- 
giona  the  northern  races  cannot  permanently  exist :  if  not 
killed  off  in  the  first  generation,  they  are  eo  in  the  second ; 
and,  as  in  India,  can  maintain  their  footing  only  by  the 
artificial  proceis  of  continaous  immigration  and  emigrati<>&. 
rhat  is  te  say,  the  external  forces  acting  equally  oa  the  in- 
habitants of  a  given  locality,  tend  to  expel  all  who  are  not 
of  a  certain  type ;  and  so  to  keep  up  the  integration  of  those 
who  are  of  that  type.  Though  elsewhere,  as  among  Euro- 
pean nations,  we  see  b  certain  amount  of  permanent  inter- 
mixture, otherwise  brought  about,  we  still  see  that  this  takes 
place  between  tacee  of  not  very  different  types,  that  are 
naturalized   to  not  very  different  conditions.  The 

other  forces  conspiring  to  produce  these  national  segrega- 
tions, are  those  mental  ones  which  show  tbemBelres  in  the 
affinities  of  men  for  others  like  themselves.  Emigrants 
usually  desire  to  get  back  among  their  own  people;  and 
where  their  desire  does  not  take  effect,  it  is  only  because  the 
restraining  ties  are  too  great.  Units  of  one  society  who 
ore  obliged  to  reside  in  another,  very  generally  form 
colonies  in  the  midst  of  that  other — small  societies  of  their 
own.  Baoes  which  have  been  artificially  severed,  show 
strong  tendencies  to  re-unite.  Now  though  these  segrega. 
tioos  that  result  from  the  mutual  affinities  of  kindred  men, 
do  not  seem  intorpretable  as  illnstrationa  of  the  general 
principle  above  emaciated,  they  really  are  thus  interpret, 
able.  When  treating  of  the  direction  of  motion  (S  ^), 
it  was  shown  that  tbe  actions  performed  by  men  for  tho 
mda&ction  of  their  wante,  were  always  motions  along  lines 
of  least  resistance.  The  feelings  characterizing  a  membei 
of  a  given  race,  are  ieelings  which  get  complete  satisfaciion 
only  among  other  members  of  that  race  —  a  satisfaction 
partly  derived  from  sympathy  with  those  having  like  feel- 
ings, but  mainly  derived  from  the  adapted  social  condltiooi 
which  grow  np  where  such  feelings  prevail.     When,  there* 


.dbvGooyk" 


478  ■KBXIU.TIOH. 

fore,  B  oituen  of  any  natiaii  is,  as  we  aee,  attracted  tovaidi 
others  of  his  nation,  the  rationale  ia,  that  oertoin  agencieii 
which  we  call  deeires,  move  him  in  the  direction  of  least 
reaistanoe.  Human  motions,  like  all  other  motions,  being 
dotennined  by  the  distribution  of  forces,  it  follows  that 
such  segregationB  of  races  as  are  not  prodnoed  by  incident 
external  forces,  are  produced  by  forces  which  the  nnita  at 
the  racee  ezercise  on  each  other. 

During  the  development  of  each  society,  we  see  analogous 
segregations  caused  in  analogous  ways.  A  few  of  them  re- 
sult from  minor  natural  affinities ;  but  those  most  important 
ones  which  constitute  political  and  industrial  organization, 
result  from  the  union  of  men  in  whom  siuiilarities  have  been 
produced  by  education — using  education  in  its  widest  sense, 
as  comprehending  all  processes  by  which  citizens  are  mould 
ed  to  special  functions.  Men  brought  up  to  bodily  labour, 
are  men  who  have  had  wrought  in  them  a  certain  likeneas — a 
likeness  which,  in  respect  of  their  powers  of  action,  obscures 
and  subordinates  their  nntural  differences.  Those  trained  to 
brain-work,  have  acquired  a  certain  other  community  of 
character  which  mokes  them,  as  social  units,  more  like  each 
other  than  like  those  trained  to  mp^rinftl  occupations.  And 
there  arise  olass-BegregationB  answering  to  these  super- 
induced likenesses.  Huoh  more  definite  B^^regationa  take 
place  among  the  much  more  definitely  assimilated  members 
of  any  class  who  are  brought  up  to  the  same  calling.  Even 
where  the  necessities  of  their  wort  forbid  concentration  in  one 
locality,  as  among  artizaos  happens  with  masons  and  brick- 
layers, and  among  traders  happens  with  the  retail  distribut- 
ors, and  among  professionals  happens  with  the  medical 
men  ;  there  are  not  wanting  Operative  Builders  Unions,  and 
Grocers  Societies,  and  Medical  Associations,  to  show  that 
those  artificially-assimilated  citizens  become  integrated  as 
much  as  the  oondiLions  permit.  And  where,  as  among  the 
manufacturing  classes,  the  functions  discharged  do  not  re- 
quire the  dispersion  of  the  <ji(izens  thus  artifioiallv  assimi 
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lated,  Ibere  is  a  progresaive  aggregation  of  them  in  ^edal 
localities;  and  a  consequent  inorease  in  the  definiteoesB  of 
the  industrial  diTisions.  If  now  we  seek  the  causes 

of  these  segregations,  considered  as  results  of  force  and  mo* 
tion,  we  find  ourselves  brought  to  the  same  general  principle 
M  before.  This  likeness  generated  in  any  class  or  snb- 
elass  hy  training,  is  an  aptitude  acquired  hj  its  memben 
for  satisfying  their  wants  in  like  ways.  That  is,  the 
ooonpation  to  which  each  man  has  heen  brought  np,  has  be- 
come to  him,  in  common  with  those  similarly  brought  up,  a 
line  of  least  resistance.  Hence  under  that  pressure  which 
determines  all  men  to  activity,  these  similarly-modified 
social  units  are  similarly  afiected,  and  tend  to  take  similar 
courses.  If  thrai  there  be  any  locality  which,  either  by  its 
physical  pecoliariUes  or  by  peculiarities  wrought  on  it 
during  social  evolution,  is  rendered  a  place  where  a  certain 
kind  of  industrial  action  meets  with  less  resistance  than  else- 
where ;  it  follows  &om  the  law  of  direction  of  motion  that 
those  social  units  who  have  been  moulded  to  this  kind  of 
industrial  action,  will  move  towards  this  place,  or  become 
integrated  there.  If,  for  instance,  the  proximity  of  coal  and 
iron  mines  to  »  navigable  river,  gives  to  Qlaegow  a  certain 
advantage  in  the  building  of  iron  ships — if  the  total  labour 
required  to  produce  the  same  vessel,  and  get  its  equivBlent 
in  food  and  clothing,  is  less  there  than  elsewhere;  a  oon- 
eentration  of  iron-ship  builders  is  produced  at  Glasgow: 
either  by  keeping  there  the  population  bom  to  irdn-ship 
building ;  or  by  immigration  of  those  elsewhere  engaged  in 
it;  or  by  both — a  concentration  that  would  be  still  more 
marked  did  not  other  districts  offer  counter-balancing  facili* 
ties.  The  principle  equally  holds  where  the  occupation  is 
mercantil'!  instead  of  manufacturing.  Stock-brokers  cluster 
together  in  the  city,  because  the  amount  of  effort  to  be 
•evorally  gone  through  by  them  in  discharging  their  func- 
tions, and  obtaining  their  profits,  is  less  there  than  in  other 
locaUties.  A  place  of  exchange  having  once  been  estab- 
lished, becomes  a  place  where  the  resistance  to  bo  ovorcomtt 
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1^  eauli  is  less  Uian  elsewhere ;  and  tlie  pursuit  of  tlie  course 
of  least  resistance  b;  each,  inTolvea  their  aggregation  aroimd 
this  plaoe. 

Of  course,  with  nnita  so  complicated  as  those  which  oonati- 
tnte  a  society,  and  with  forces  so  involved  as  those  which 
more  them,  the  resnUing  selections  and  sepai-ations  mnst 
be  far  more  entangled,  or  far  less  definite,  than  those  we 
have  hitherto  considered.  Bat  though  there  may  be  pointed 
out  many  anonuliea  which  at  first  sight  seem  inconsistent 
with  the  alleged  law,  a  closer  study  shows  that  they  are  but 
subtler  illustrations  of  it.  For  men's  likenesses  being  of 
rarioos  kioda,  lead  to  Tarions  orders  of  segregation.  There 
are  likenesses  of  disposition,  likenesses  of  taste,  likenesses 
produced  by  intellectual  culture,  likenesses  that  result  &om 
class-training,  likenesses  of  political  feeling;  and  it  needs 
bat  to  glance  round  at  the  caste-divisions,  the  associations 
for  philanthropic,  scientific,  and  artistic  purposes,  the  teh- 
gious  parties  and  social  cliques ;  to  see  that  some  species  of 
likeness  among  the  component  members  of  each  body 
determines  their  union.  Now  the  different  segregative  pro- 
cesses by  tn^versing  one  another,  and  often  by  their  indirect 
antagonism,  more  or  less  obscure  one  another's  effects ;  and 
prevent  aoj  one  differentiated  class  &om  completely  inte- 
grating. Uence  the  anomalies  referred  to.  Bat  if  this 
cause  of  incompleteness  be  duly  borne  in  mind,  social  segre- 
gations will  be  seen  to  conform  entirely  to  the  same  principle 
as  all  other  segregations.  Analysis  will  show  that  either  by 
external  incident  forces,  or  by  what  we  may  in  a  sense 
regard  as  mutual  polarity,  there  are  ever  being  prodnced  in 
society  segregations  of  those  units  which  have  eithei  • 
natural  likeness  or  a  likeness  generated  by  training. 

§  169.  Can  the  general  truth  thus  variously  illustrated  be 
deduced  from  the  persistence  offeree,  in  common  with  fore- 
going ones  f  Probably  the  exposition  at  the  beginning  of 
the  chapter  wUl  have  led  most  readers  to  condude  that  it 
can  be  so  deduced. 
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The  abstract  propoaitions  involTed  are  these : — First,  that 
Uke  unite,  subject  to  a  tmiibrm  force  capable  of  producing 
motion  in  them,  will  be  moved  to  like  degrees  in  the  same 
direction.  Second,  that  like  units  if  exposed  to  unlike  forces 
capable  of  producing  motion  in  them,  will  be  differently 
moved — moved  either  in  different  directions  or  to  different 
degrees  in  the  same  direction.  Third,  that  unlike  units  if 
acted  on  by  a  uniform  force  capable  of  producing  motion  in 
them,  will  be  differently  moved — moved  either  in  different 
directions  or  to  different  degrees  in  the  same  direction. 
Fourth,  that  the  incident  forces  themselves  must  be  affected 
in  analogous  ways :  like  forces  falling  on  like  onits  must  be 
similarly  modified  by  the  conflict ;  unlike  forces  falling  on 
like  units  must  be  dissimilarly  modified ;  and  like  forces  fall- 
ing on  unlike  units  must  be  dissimilarly  modified.  These 
propoedtions  admit  of  reduction  to  a  still  more  abstract  form. 
They  all  of  them  amount  to  this : — that  in  the  actions  and 
reactions  of  force  and  matter,  an  unlikeness  in  either  of 
the  factors  necessitates  an  unlikeness  in  the  eSfects ;  and  that 
in  the  absence  of  unlikeness  in  either  of  the  factors  the 
effects  must  be  alike. 

When  thus  generalized,  the  immediate  dependence  of  these 
propositions  on  the  persistence  of  force,  becomes  obvious. 
Any  two  forces  that  are  not  alike,  are  forces  which  differ 
either  in  their  amounts  or  directions  or  both ;  and  by  what 
mathematicians  call  the  resolution  of  forces,  it  may  be  proved 
that  this  difference  is  constituted  by  the  presence  in  the  one 
of  some  force  not  present  in  the  other.  Similarly,  any  two 
units  or  portions  of  matter  which  are  unlike  is  size,  weight, 
form,  or  other  attribute,  can  be  known  by  us  as  unlike  only 
through  some  unlikeness  in  the  forces  they  impress  on  our 
eonciousuess ;  and  hence  this  unlikeness  also,  is  constituted  by 
the  presence  in  the  one  of  some  force  or  forces  not  present  in 
the  other.  Such  being  the  common  nature  of  these  unlike* 
nessee,  what  is  the  inevitable  corollary  P  Any  unlikeness  in 
tiie  incident  forces,  where  the  things  acted  on  are  alike,  most 
Jlflrerate  a  difference  between  the  effects;   since  otherwise. 
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the  differential  force  produces  no  efiecti  and  force  is  not  per- 
sistent. Any  unlikeness  in  the  things  scted  on,  where  the 
incideot  forces  are  alike,  must  generate  a  difference  between 
the  effects ;  since  otherwise,  the  di£Ferential  force  whereby 
these  things  are  made  unlike,  produces  no  effect,  and  force  it 
itot  persistent.  '\Tliile,  conrersely,  if  the  forces  acting  and 
the  things  acted  on,  are  alike,  the  effects  must  be  alike ; 
since  otherwise,  a  differential  effect  can  be  produced  without 
a  difbrential  cause,  an<l  force  is  not  pur&Istent. 

Thus  these  general  truths  being  necessary  implications  of 
the  perBiiiteDco  of  force,  all  the  re-distributiona  above  traced 
out  aa  characterizing  Evolution  in  its  various  phases,  are  also 
implications  of  the  persistence  of  force.  Such  portions  of 
the  pennanently  effective  forces  acting  on  any  aggregate,  as 
produce  sensible  motions  in  its  parts,  cannot  but  work  the 
segregations  which  we  see  take  place.  If  of  the  mixed  units 
making  up  such  aggregate,  those  of  the  same  kind  have  like 
motions  impressed  on  them  by  a  uniform  force,  while  units  of 
another  kind  are  moved  by  this  uniform  force  in  ways  more 
or  less  unlike  the  ways  in  which  those  of  the  £rat  kind  are 
moved,  the  two  kinds  must  separate  and  integrate.  If  the 
units  are  alike  and  the  forces  unlike,  a  division  of  the  differ- 
ently affected  units  is  equally  necessitated.  Thus  there  in- 
evitably arises  the  demarcated  grouping  which  we  every- 
where sea.  By  virtue  of  this  segregation  that  grows  ever  more 
decided  while  there  remains  any  possibility  of  increasing  i^ 
the  change  from  uniformity  to  multiformity  is  accompanied 
by  a  change  irom  indistinctness  in  the  relations  of  parts  to 
distinctness  in  the  relations  of  parts.  As  we  before  saw  that 
the  transformation  of  the  homogeneous  into  the  heterogene- 
ous is  inferable  from  that  ultimate  truth  which  transcends 
proof;  so  we  here  see,  that  from  this  same  truth  is  inferable 
the  traosformation  of  an  indetinito  homogeneity  into  a  dofi- 
QLte  heterogeoeitj. 
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equhjbration. 

i  170.  And  nov  towards  what  do  theae  changM  tendP 
Will  they  go  on  for  over  ?  or  wCl  there  be  an  end  to  them  f 
Can  things  increase  in  heterogeneity  through  all  future  time  P 
or  must  there  be  a  degree  which  the  diSereotiation  and  in- 
tegration of  Matter  and  Motion  cannot  pass  ?  Is  it  possible 
ibr  this  aDiTersal  metamorphosis  to  proceed  in  the  same  gene- 
ral coarse  indefinitely  ?  or  does  it  woi^  towards  some  ulti- 
mat«  state,  admitting  no  further  modification  of  lilce  kind  P 
The  last  of  these  alternative  conclusioDS  is  that  to  which  we 
are  inevitably  driven.  Whether  ve  watch  concrete  processes, 
or  whether  we  consider  the  question  in  the  abstract,  we  are 
alike  taught  that  Evolution  has  an  impassable  limit. 

The  re-distributions  of  matter  that  go  on  around  us,  are 
ever  being  brought  to  conclusions  by  the  dissipation  of  the 
motions  which  effect  them.  The  rolling  stone  parts  with 
portions  of  its  momentum  to  the  things  it  strikes,  and  finally 
comes  to  rest ;  as  do  also,  in  like  manner,  the  various  things 
it  has  struck.  Descending  from  the  clouds  and  trickling 
over  the  Earth's  sor&ce  till  it  gathers  into  brooks  and  rivers, 
water,  still  running  towards  a  lower  level,  is  at  last  arrested 
by  the  resistance  of  other  water  that  has  reached  tie  lowest 
level.  In  the  lake  or  ees  thus  formed,  every  agitation  raised 
by  a  wind  or  the  immersion  of  a  solid  body,  propagates  itself 
troiind  in  waves  .that  diminish  as  they  widen,  and  gradually 
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become  lost  to  obMrration  ia  motions  communicated  to  th« 
atmosphere  and  the  matter  on  the  shores.  The  impulse 
givea  by  a  player  to  the  harp-string,  is  transformed  through 
ite  vibrations  into  aerial  pulses ;  and  these,  spreading  on  all 
sides,  and  weakening  as  they  spread,  soon  oease  to  be  per- 
ceptible ;  and  finally  die  away  in  generating  thermal  undula- 
tiooB  that  radiate  into  space.*  Equally  in  the  cinder  that  falls 
oat  of  the  fire,  and  in  the  vast  massee  of  molten  lava  ejected 
by  a  volcano,  we  see  that  the  molecular  agitation  known  to 
us  as  heat,  disperses  itself  by  radiation ;  80  that  howera 
great  its  amount,  it  inevitably  sinks  at  last  to  the  same  degree 
DS  that  existing  in  surrouading  bodies.  And  if  the  actions 
observed  be  electrical  or  chemical,  we  still  find  that  tbey  work 
themselves  out  in  producing  sensible  or  insensible  movements, 
that  are  dissipated  as  before  ;  until  quieeoence  is  eventually 
reached.  The  proximate   rationale  of  the  process 

exhibited  under  these  several  forms,  lies  in  the  &ct 
dwelt  on  when  treating  of  the  Multiplication  of  Efibcts,  that 
motions  are  ever  being  decomposed  into  divergent  motions, 
and  these  into  re-divergent  motions.  The  rolling  stone 
sends  ofi^  the  stones  it  hito  in  directioos  differing  more  or  leas 
from  ite  own ;  and  they  do  the  like  with  the  things  tbey  hit. 
Move  water  or  air,  and  the  movement  is  quickly  resolved  into 
radiating  movements.  The  beat  produced  by  pressure  in  a 
given  direction,  diffuses  itself  by  undulations  in  all  directims; 
and  so  do  the  light  and  electrioily  nmilarly  generated. 
That  is  to  say,  these  motions  undergo  division  and  subdivi- 
sion ;  and  by  continuance  of  this  process  without  limit,  they 
aro,  though  never  lost,  gradually  reduced  to  insensible  nu^ 
tioDS 

In  all  cases  then,  there  is  a  progress  toward  equilibratioa. 
That  universal  co-existence  of  antagonist  forces  which,  as  ws 
before  saw,  necessitetes  the  universality  of  rhythm,  and 
which,  as  we  before  saw,  necessitates  the  decompoaitioQ  of 
every  force  into  divergent  forces,  at  the  same  time  neceeai- 
lates  the  nltimato  establishment  of  a  balance.     Every  motioD 


.dbvGooyk" 


KViLiBSATioir.  485 

being  motios  ondor  reaistance.  is  continiially  so^rmg  de- 
ductions ;  and  these  nDceosing  deductiona  finally  result  in  the 
oeestttioD  of  the  motion. 

The  general  truth  thus  illustrated  under  its  simplest 
wpect,  we  most  now  look  at  under  those  more  complex 
•flpects  it  asually  presents  throoghout  Niiture.  In  nearly  all 
eases,  the  motion  of  an  aggregate  is  compound ;  and  the  equi- 
libration of  eaoh  of  its  components,  being  carried  on  inde- 
pendently, does  not  affect  the  rest.  The  ship's  bell  that  has 
ceased  to  vibrate,  still  continues  those  vertical  and  lateral 
oscillations  caused  by  the  ocean-swell.  The  water  of  the 
smooth  stream  on  whose  surface  have  died  away  the  undu- 
lations caused  by  the  rising  fish,  moves  as  fast  *a  befort 
onward  to  the  sea.  The  arrested  bullet  travels  with 
undiminished  speed  round  the  Earth's  axis.  And  were  the 
rotation  of  the  Earth  destroyed,  there  would  not  be  implied 
any  diminution  of  the  Earth's  movement  with  respect  to  the 
Sun  and  other  external  bodies.  So  that  in  every  case,  what 
we  r^ard  as  equilibration  is  a  disappearance  of  some  one  or  ' 
more  of  the  many  movements  which  a  body  poasesaes,  while 
its  other  movements  continue  as  before.  That  this 

process  may  be  duly  realized  and  the  state  of  things  towards 
which  it  tendsJully  understood,  it  will  be  well  here  to  cite  a 
case  in  which  we  may  wateh  Uiis  successive  equilibration  of 
combined  movements  more  completely  than  we  can  do  in 
those  above  instanced.  Our  end  will  best  be  served,  not  by 
the  most  imposing,  but  by  the  most  familiar  example.  Let 
OS  take  that  of  the  spinning  top.  When  the  string  which 
has  been  wrapped  round  a  top's  axis  is  violently  drawn  off, 
and  the  top  falls  on  to  the  table,  it  usually  happens  that  be- 
•ides  the  rapid  rotation,  two  other  movements  are  given  to  it 
A  slight  horizontal  momentum,  unavoidably  impressed  <m  it 
when  leaving  the  handle,  carries  it  away  bodily  from  the 
place  on  which  it  drops ;  and  in  consequence  of  its  axis  being 
more  or  lees  inclined,  it  falls  into  a  certain  oecilla- 
tion,  described  by  the  ezpreesiTe  though  inelegant  word — 
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"  wabbling.*  Theae  two  subordinate  motions,  Tariable  In 
thair  proportions  to  each  other  and  to  the  chief  motion,  me 
commonly  soon  brought  to  a  close  by  separate  processes  of 
equilibration.  The  momentum  which  carries  the  top  bodily 
along  the  table,  resisted  somewhat  by  the  sir,  but  mtiinly  by 
the  irregularities  of  the  surface,  shortly  disappears ;  and  the 
top  thereafter  continues  to  spin  on  one  spot  Meanwhile,  in 
consequence  of  that  opposition  which  the  axial  momentum  of 
a  rotating  body  makes  to  any  change  in  the  plane  of  rotation, 
(so  beautifully  exhibited  by  the  gyroscope,)  the  "  wabbling" 
diminishes;  and  like  the  other  Is  quickly  ended.  These 
minor  motions  haying  been  dissipated,  the  rotatory  motion, 
interfereck  with  only  by  atmospheric  resistance  and  the  fric- 
tion of  the  pivot,  continues  some  time  with  such  nnitbrmity 
that  the  top  appears  stationary :  there  being  thus  temporarily 
established  a  condition  which  the  French  mathematiraans 
have  termed  eqmlibrium  mobile.  It  is  true  that  when  the 
axial  velocity  sinks  below  a  certain  point,  new  motions  com- 
mence, and  increase  till  the  top  fiills;  but  these  are  merely 
incidental  to  a  case  in  which  the  centre  of  gravity  is  above 
the  point  of  support.  Were  the  top,  having  an  axis  of 
steel,  to  be  suspended  IVom  a  surface  adequately  magnetized, 
all  the  phenomena  described  would  be  displayed,  and  the 
moving  equilibrium  having  been  once  arrived  at,  would  con- 
tinue until  the  top  became  motionless,  without  any  further 
change  of  position.  Now  the  facts  which  it  behove* 

us  here  to  observe,  are  these.  First,  that  the  various  moti(m> 
which  an  aggregate  possesaee  are  separately  equilibrated: 
those  whidi  are  Bmollest,  or  which  meet  with  the  greatest 
resistance,  or  both,  disappearing  first ;  and  leaving  at  last, 
that  which  is  greatest,  or  meets  with  least  resistance,  or  both. 
Second,  that  when  the  aggregate  has  a  movement  of  ita  part« 
with  respect  to  each  other,  which  encounters  bnt  littU  external 
resistance,  there  is  apt  to  be  established  an  eqvUitrium 
mobile.  Third,  that  tliis  moving  equilibriimn  eventuallj 
lapses  into  complete  equilibrium. 
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Fatly  to  comprehend  the  process  of  oquilibration,  ia  not 
msy  i  since  we  have  simultaneoualy  to  contemplate  Tarioiu 
phases  of  it.  The  beat  course  will  be  to  glance  separately  at 
what  we  may  conveniently  regard  as  its  four  different 
orders.  The  first  order  includes  the  oomparatiTcly 

limple  motions,  as  those  of  projectiles,  which  are  not  pro- 
onged  enough  to  exhibit  their  rhythmical  oharacter ;  but 
which,  being  quickly  divided  and  subdivided  into  motions 
communicated  to  other  portions  of  matter,  are  presently  dis- 
sipated in  the  rhythm  of  ethereal  undulations.  lu 
the  second  order,  comprehending  the  various  kinds  of  vi- 
bration  or  oscillation  as  usually  witnessed,  the  motion  is  used 
up  in  generatmg  a  tension  which,  having  become  equal  to  it  or 
momentarily  equilibrated  with  it,  thereupon  produces  a  mo- 
tion in  the  opposite  direction,  that  is  subsequently  equili- 
brated in  like  manner :  thus  causing  a  visible  rhythm,  that 
is,  however,  soon  lost  in  invisible  rhythms.  The  third 
wrder  of  eqiulibration,  not  hitherto  noticed,  obtains  in  those 
aggregates  which  coutiaually  receive  as  much  motion  as  they 
expend.  The  steam  engine  (and  especially  that  kind  which 
feeds  its  own  furnace  and  boiler)  supplies  on  example.  Here 
the  force  from  moment  to  moment  dissipated  ia  overcoming 
the  resistance  of  the  machinery  driven,  is  from  moment  to 
moment  re-placed  from  the  fuel;  and  the  balance  of  the 
two  is  maintained  by  a  raising  or  lowering  of  the  expenditure 
according  to  the  variation  of  the  supply :  each  increase  or 
decrease  in  the  quantity  of  steam,  resulting  in  a  rise  or  fall 
of  the  engine's  movement,  such  as  brings  it  to  a  balance  with 
the  increased  or  decreased  resistance.  This,  which  we  may 
fitly  call  the  dependent  moving  equilibrium,  should  be 
specially  noted;  since  it  is  one  that  we  ahsU  commonly  meet 
with  throughout  varions  phases  of  Evolution.  The 
Bquilibration  to  be  distinguished  as  of  the  fourth  order,  is  the 
independent  or  perfect  moving  equilibrium.  This  we  see 
illustrated  in  the  rhythmical  motions  of  the  Solar  System ; 
which,  being  resisted  only  by  a  medium  of  inappreoiahk 
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dimntf,  vnAetgo  no  BenBible  diminution  in  sncli  periods  at 
time  as  we  can  measure. 

All  these  kinds  of  aquilibration  may,  however,  from  the 
highest  point  of  riew,  be  regarded  as  different  modes  of  one 
kind.  For  in  every  case  the  balanoe  arrived  at  is  reUtiv^ 
and  not  absolute — ^is  a  cessation  of  the  motion  of  some  par- 
ticular body  in  relation  to  a  certain  point  or  points,  in- 
volving neither  the  disappearance  of  the  relative  motion  lost, 
which  is  simply  transformed  into  other  motions,  nor  a  dimi- 
nution of  the  body's  motions  with  reepect  to  other  points. 
Thus  understanding  equilibration,  it  manifestly  includes  that 
equilibrium  mohile,  which  at  first  sight  seems  of  another 
nature.  For  any  system  of  bodies  exhibiting,  like  those  of 
the  Solar  System,  a  combination  of  balanced  rhythms,  has 
this  peculiarity  ; — that  though  the  constituents  of  the  system 
have  relative  movements,  the  system  as  a  whole  has  no 
movement.  The  centre  of  g^a^•ity  of  the  entire  group  re- 
mains fixed.  Whatever  quantity  of  motion  any  member 
of  it  has  in  any  direction,  ia  from  moment  to  moment 
counter-balanced  by  an  equivalent  motion  in  some  other 
part  of  the  group  in  an  opposite  direction;  and  so  the  - 
aggregate  matter  of  the  group  is  in  a  slate  of  rest.  "Whence 
it  follows  that  the  arrival  at  a  state  of  .moring  equilibrium, 
is  the  disappearance  of  some  movement  which  the  ag- 
gregate had  in  relation  to  external  things,  and  a  con- 
tinuance of  those  movements  only  which  the  different  parts 
of  the  aggregate  have  in  relation  to  each  other.  Thus 
generalizing  the  process,  it  becomes  clear  that  all  forma  of 
equilibration  are  intrinsically  the  same ;  since  in  every 
^SP^S^^  >^  ^  ^^^  centre  of  gmvity  only  that  loses  its 
motion :  the  constituents  always  retaining  botoo  motion  with 
respect  to  each  other — the  motion  of  molecules  if  none  else. 
Every  equilibrium  commonly  regarded  as  absolute,  is  in  one 
sense  a  moving  equilibrium ;  because  along  with  a  motion- 
less state  of  the  whole  there  is  always  some  relative  move- 
ment of  its  insensible  p&rts.    And,  conversely,  every  moving 
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•qniKlHiim  may  be  in  one  sense  regarded  as  absolute;  be* 
oan&e  tbe  relatire  mOTementa  of  its  sensible  parts  are  accom- 
panied by  a  motionless  state  of  tbo  whole. 

Something  has  still  to  be  added  before  closing  these 
somewhat  too  elaborate  preliminaries.  The  reader  mnst 
now  especially  note  two  leading  truths  brought  out  by  th« 
foregoing  exposition :  the  one  concerning  the  ultimate,  or 
rather  the  penultimate,  state  of  motion  which  the  processes  de- 
•cribed  tend  to  bring  about ;  the  other  coDceming  the  concom- 
itant distribution  of  matter.  This  penultimate  state 
of  motion  is  the  moying  equilibrium ;  which,  as  we  have  seen, 
tends  to  arise  in  an  aggregate  having  compound  motions,  as  ft 
transitional  state  on  the  way  towards  complete  equilibrium. 
Throughout  Evolution  of  all  kinds,  there  is  a  continual  ap- 
proximation to,  and  more  or  less  complete  maintenance  of,  this 
moving  equilibrium.  As  in  the  Solar  System  there  has  been 
established  an  independent  moving  equilibrium — an  equili- 
brium such  that  the  relative  motions  of  the  constituent  parts 
are  continually  so  counter-balanced  by  opposite  motions, 
that  the  mean  state  of  the  whole  aggregate  never  varies ;  so 
is  it,  though  in  a  less  distinct  manner,  with  each  form  of  de- 
pendent moving  equilibrium.  The  state  of  things  exhibited 
in  the  cycles  of  terrestrial  changes,  in  the  balanced  functions 
of  organic  bodies  that  have  reached  their  adult  forms,  and  in 
the  acting  and  re-acting  processes  of  fully-developed  socie- 
ties, is  similarly  one  characterized  by  compensating  oscilla- 
tions. The  involved  combination  of  rhythms  seen  in  each 
of  these  cases,  has  an  average  condition  which  remains  prac- 
tically constant  during  the  deviations  ever  taking  place  on 
opposite  sides  of  it.  And  the  fact  which  we  have  here  par- 
ticularly to  observe,  is,  that  as  a  corollary  from  the  general 
law  of  equilibration  above  set  forth,  the  evolution  of  every 
aggregate  must  go  on  until  this  eqailibrium  mohiU  is  estab 
lished;  since,  as  we  have  seen,  an  excess  of  force  which 
the  aggregate  possesses  in  any  direction,  must  eventual^ 
be  expended  in  overcoming  resistances  to  change  in  that 
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direction :  leaviD^  behind  only  thoee  movementa  whid 
cumpenoate  each  other,  and  so  form  &  moving  equili- 
bnuin.  Respecting  the  structural  state  simultane- 

ou^y  reached,  it  must  obvioiuly  be  oae  preeenting  bq  ar- 
rAUgement  of  forces  that  counterbalance  all  the  foroes  to 
nhich  the  aggregate  ie  subject.  So  long  as  there  remains  • 
residual  force  in  uny  dimction — ^be  it  excess  of  a  force  exer- 
cised by  the  uggregate  on  its  environment,  or  of  a  force 
exercised  by  its  enviromncnt  on  the  aggregate,  equilibrium 
does  not  exi'.t ;  and  therefore  the  re- distribution  of  matter 
must  continue.  Whence  it  follows  that  the  limit  of  k«>tero- 
gendty  towards  which  every  aggregate  progresses,  is  the 
formation  of  as  many  speciaHzations  and  combinations  of 
parte,  as  there  ore  specialized  and  combined  forces  to  he  met. 


g  111.  Those  successively  changed  forms  which,  if  the 
nebular  hypothesis  be  granted,  must  have  arisen  during 
:he  evolution  of  the  Solar  System,  were  so  many  transitional 
■dnds  of  moving  equilibrium ;  severally  giving  place  to  more 
permaDent  kinds  on  the  way  towards  complete  equilibration. 
Thus  the  assumption  of  an  oblate  spheroidal  figure  by  con- 
densing nebulous  matter,  was  the  assumption  of  a  temponuy 
and  partial  moving  equilibrium  among  the  component  parts 
—a  moving  equilibrium  that  must  have  slowly  grown 
more  settled,  as  local  conflicting  movements  were  dis- 
sipated. Id  the  formation  and  detachment  of  the 
nebulous  rings,  which,  according  to  this  hypothesis,  from  time 
to  time  took  place,  we  have  instances  of  pn^ressive  equili- 
bration ending  in  the  establishment  of  a  complete  moving 
equilibrium.  For  the  genesis  of  each  such  ring,  implies  a 
perfect  balancing  of  that  aggregative  force  which  the 
whole  spheroid  exercises  oa  its  equatorial  portion,  by  that 
centrifugal  force  which  the  equatorial  portion  has  acquired 
during  previous  concentration :  so  long  as  these  two  forces 
are  not  equal,  the  equatorial  portion  fallows  the  contracting 
mass  ■  but  a*  soon  as  the  second  force  has  increased  ap  to  an 
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^uilitjr  with  the  fiist,  the  equatorial  portion  can  follow  no 
ftuiher,  and  remains  behind.  While,  however,  the  roanlting 
ring,  regarded  as  a  whole  connected  by  forces  with  external 
wholes,  has  reached  a  state  of  moTing  equilibrium ;  its  parts 
are  not  balanced  with  respect  to  each  other.  As  we 
before  saw  (g  150}  the  probabilities  against  the  maiQt«- 
nance  of  an  annular  form  by  nebulous  matter,  are  immense : 
from  the  instability  of  the  homogeneona,  it  is  inferrable  that 
nebulous  matter  so  distributed  must  break  up  into  portions ; 
and  eventually  concentrate  into  a  single  mess.  That  is  to 
say,  the  ring  must  progress  towards  a  moving  equilibrium 
of  a  more  complete  kind,  during  the  dissipation  of  that 
motion  which  maintained  its  particles  in  a  diffused  form : 
leaving  at  length  a  planetary  body,  attended  perhaps  by  a 
group  of  minor  bodies,  severally  having  residuary  relative 
motions  that  are  no  longer  resisted  by  sensible  media ;  and 
there  is  thus  constituted  an  equilibrium  mobile  that  is  all  but 
absolutely  perfect* 

Hypothesis  aside,  the  principle  of  equilibration  is  still 
perpetually  illustrated  in  thoee  minor  changes  of  state  which 
the  Solar  System  ia  undergoing.  Each  planet,  satellite^ 
and  comet,  exhibits  to  ns  at  its  aphelion  a  momentary  equili- 

*  S[r  DaTid  Bremter  bu  recentJf  bean  afjng  with  ipproTiil,  t  ii>Ioiiltti<Hi 
by  H.  Bibinet,  to  the  eHai  Ihst  on  the  hypothesis  of  nebalar  gennu,  the 
■utter  of  tha  Son,  when  it  filled  the  Earth'a  orbit,  mmt  huTs  taken  31S1  yein 
t«  rotate ;  and  that  therefore  the  tajpothssia  canaot  be  tnie.  Thia  calcnlatieD  of 
H.  Bahinet  maj  {uit-off  witit  that  of  M.  Comte,  who,  contrariwiae,  made  the 
time  of  thia  rotatioo  agtea  rarj  near);  with  the  Earth'a  period  of  reroliitioa 
round  the  Son :  foi  if  U.  Comte'a  calculation  inrolTed  a  pelilia  prineipii,  that  of 
M.  Babinet  ia  roaniroitlf  baaed  on  two  anamptioni,  both  of  which  an  gratuitoua, 
and  one  of  them  totally  incoiuiatant  with  tha  doctrine  to  be  teated.  He  hai  ari- 
dcntlj  prooeeded  on  the  corrent  eappontioa  nqiecting  the  8un'a  internal  denaity, 
which  ia  not  proved,  md  From  which  there  are  reaaona  for  diueating ;  and 
he  baa  eridently  taken  for  gfranted  that  all  parte  of  the  neboloua  apheniiil,  when  it 
BUed  tha  Eaith'a  orbit,  hml  tha  lame  angular  lelocily ;  wbereaa  if  (ae  ia  implied 
in  tha  nebular  hypothcaia,  rutioniilly  nnderatood]  thia  spheroid  raaultad  from  tha 
eoDceatratioii  of  &r  more  widcly-diffiued  matter,  the  angular  yelooity  of  iti 
■qnatonal  poitiaa  wmU  obvioaalj  ha  immeiiaely  greatai  than  that  of  ita  oantnl 
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brium  between  that  force  wbioh  nrgee  it  fttrther  away  from 
its  primary,  and  that  force  vhicli  retards  its  retreat;  sinoe 
the  retreat  goss  oc  until  the  last  of  these  forces  exactly 
oounterpoises  the  first.  In  like  manner  at  perihelion  a  con- 
verse equilibrintn  is  momentarily  established.  The  varia- 
tion of  each  orbit  in  size,  in  eccentricity,  and  in  the  position 
of  its  plane,  haa  similarly  a  limit  at  which  the  forces  pro- 
ducing chuige  in  the  one  direction,  are  eqoalled  by  those 
antagonizing  it ;  and  an  opposite  limit  at  which  an  opposite 
arrest  takes  place.  Meanwhile,  each  of  these  simple  perturb- 
ations, as  well  as  each  of  the  complex  onee  resulting  from 
their  combination,  exhibits,  besides  the  temporary  equilibra- 
tion at  each  of  its  extremes,  a  certain  general  equilibra- 
tion of  compensating  deviations  on  either  side  of  a  mean 
state.  That  the  moving  equilibrium  thus  oonstituted, 

tends,  in  the  course  of  indefinite  time,  to  lapse  into  a  complete 
equilibrium,  by  the  gradual  decrease  of  planetary  motions 
and  eventual  integration  of  all  the  separate  masses  com- 
posing the  Solar  System,  is  a  belief  suggested  by  certain 
observed  cometary  retardations,  and  entertained  by  some  of 
high  authority.  The  received  opinion  that  the  appreciable 
diminution  in  the  period  of  Encke's  comet,  implies  a  loss  of  mo- 
mentnm  caused  by  resistance  of  the  ethereal  medium,  commits 
astronomers  who  hold  it,  to  the  conclusion  that  this  same  re- 
sistance must  cause  a  loss  of  planetary  motions — a  loss  which, 
infinitesimal  though  it  may  be  in  such  periods  as  we  can 
measure,  will,  if  indefinitely  continued,  bring  these  motions 
to  a  close.  Even  should  there  be,  as  Sir  John  Herschel  sug- 
gests, a  rotation  of  the  ethereal  medium  in  the  same  direction 
with  the  planets,  this  arrest,  though  immensely  postponed, 
would  not  be  absolutely  prevented.  Such  an  eventuality, 
however,  must  in  any  case  be  so  inconceivably  remote  as 
to  have  no  other  than  a  speculative  interest  for  us.  It  is 
referred  to  here,  simply  as  illustrating  the  still-continued 
tendenoT  towards  complete  equilibrium,  throogh  the  atall* 
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Gontmued  dissipation  of  sensible  motion,  or  transformation  of 
{t  into  inaensible  motion. 

But  there  is  another  spedes  of  equilibration  going  on  in 
&e  Solar  System,  with  which  we  are  more  nearly  concerned— 
the  equilibration  of  that  molecular  motion  known  as  heat. 
The  tacit  asaumption  hitherto  current,  that  the  Son  can  con- 
tinne  to  give  off  an  undiminished  amount  of  light  and  heal 
through  all  future  time,  is  fast  being  abandoned.  Invol 
ing  as  it  does,  under  a  disguise,  the  conception  of  power  pro- 
duced out  of  nothing,  it  is  of  the  same  order  as  the  belief  thai 
misleadfi  perpetual-motion  schemers.  The  spreading  reoog- 
ojtion  of  the  truth  that  force  is  persistent,  and  that  conse- 
quently whatever  force  ia  manifested  under  one  shape  must 
previoualy  have  existed  under  another  shape,  is  carrying  with 
it  a  recognition  of  the  truth  that  the  force  known  to  us  is 
BoUr  radiations,  is  the  changed  form  of  some  other  force  oi 
which  the  Sun  is  the  seat ;  and  that  by  the  gradual  dissipa- 
tioQ  of  these  radiations  into  space,  this  other  force  is  being 
slowly  exhausted.  The  aggregative  force  by  which  the  Sun's 
substance  is  drawn  to  his  centre  of  gravity,  is  the  only  one 
which  estabUehed  physical  laws  warrant  us  in  suspecting  to  be 
the  correlate  of  the  forces  thus  emanating  from  him :  the  only 
•ource  of  a  known  kind  that  can  be  assigned  for  the  insensible 
motions  constituting  solar  light  and  heat,  is  the  sensible  motivm 
which  disappears  during  the  progressing  concentration  of  the 
Sun's  substance.  We  before  saw  it  to  be  a  corollary  from  the 
nebular  hypothesis,  that  there  is  such  a  progressing  ooncentro- 
tionof  the  Sun's  substance.  And  here  remains  to  be  added  the 
further  corollary,  that  just  aa  in  the  case  of  the  smaller  mem- 
bers of  the  Solar  System,  tbe  heat  generated  by  concentration, 
long  ago  in  great  part  radiatediuto  space,  has  leftonly  a  central 
residue  that  nov  escapes  but  slowly ;  so  in  the  case  of  that  im- 
mensely larger  mass  forming  the  Sun,  the  immensely  greater 
quantity  of  heat  generated  and  still  in  process  of  rapid  diffusioo, 
must,  as  the  concentration  approaches  its  limit,  diminish  io 
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unooQt,  and  eTentnally  leave  only  an  inappreciable  intemal 
remnanL  With   or  without  the  accompaniment   of 

that  hypothesia  of  nebular  oondwuation,  whence,  aa  wa  see, 
it  naturally  follows,  the  doctrine  that  the  Sun  ia  gradually 
loaiug  his  heat,  has  now  gained  considerable  cuiTeDcy ;  and 
Milculations  have  been  made,  both  respeoting  the  amonnt  of 
heat  and  light  already  radiated,  as  compared  with  the  amount 
that  remains,  and  respecting  the  period  during  which  active 
radiation  is  likely  to  continue.  Frofl  Helmholtz  estimates, 
that  since  the  time  when,  according  to  the  nebular  hypothesis, 
the  matter  composing  the  Solar  System  extended  to  the  oihit 
of  If^eptone,  there  has  been  evolved  by  the  arrent  of  senile 
motion,  an  amount  of  heat  454  times  as  great  as  that  which 
the  Sun  atill  has  to  give  out.  He  also  makes  an  approximat« 
estimate  of  the  mte  at  which  this  remaining  ^-^h  ia  being 
diffiieed :  showing  that  a  diminution  of  the  Sun's  diameter  to 
the  extent  of  -^r.^nrt  vould  produce  heat,  at  Uie  present  tata, 
for  more  than  2000  years ;  or  in  other  words,  that  a  contrac- 
tioa  of  TT.inr^.innr  °^  ^>^  diameter,  sufliccs  to  generate  the 
amount  of  light  and  heat  annually  emitted ;  and  that  thus,  at 
the  present  rate  of  expenditure,  the  Sun's  diameter  will  di- 
minish by  something  like  ^  in  the  lapse  of  the  next  million 
years.*  Of  course  these  conclusions  are  not  to  be  considered 
as  more  than  rude  approximations  to  the  truth.  Until  quite 
recently,  we  have  been  totally  ignorant  of  the  Sun's  chemical 
composition ;  and  even  now  have  obtained  but  a  superficial 
knowledge  of  it.  We  know  nothing  of  his  intemal  stmatnre ; 
and  it  is  quite  possible  (probable,  I  believe,^  that  the 
assumptions  respecting  central  density,  made  in  the  foregoing 
estimates,  are  wrong.  But  no  uncertainty  in  the  data  on 
which  tbeae  calculations  jHwseed,  and  no  consequent  error  in 
the  inferred  rate  at  which  the  Sun  is  expending  his  reserve 
of  force,  militates  against  the  general  proposition  that  tbii 

•  Bm  p«p«r  "On  the  Intor-Mtiou  of  Nitn™I  Tontt,"  by  Prot  HdmhoU^ 
tnoitatod  bj  Prof.  Tyndtdl,  lod  pablUbad  i>  tbo  nUniflUml  Mtifmlmt,  nRil^ 
mot  to  Yd.  XI.  foartli  wiM. 
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raaervfi  of  force  m  being  expended ;  and  must  in  time  bo  ez< 
bausted.  Though  the  residue  of  ondiffiiaed  motion  in  the  Sun, 
may  be  mach  greater  than  ia  above  concluded ;  though  the 
rate  of  radiation  cannot,  as  assumed,  continue  at  a  nniform 
rate,  but  most  eventuallf  go  on  with  slowly •decreaeing 
rapidity ;  and  though  the  period  at  which  the  Sua  will  cease 
to  afford  us  adequate  light  and  heat,  is  very  possibly  &r  more 
distant  than  above  implied ;  yet  such  a  period  must  some 
time  be  reached,  and  this  is  all  which  it  here  ooncems  nt 
to  observe. 

Thus  while  the  Solar  System,  if  evolTed  from  difEnsed  mat- 
ter, has  illustrated  thelaw  of  equilibration  in  the  establishment 
of  a  complete  moving  equilibrium ;  and  vhile,  as  at  present  con- 
stituted, it  illustrates  the  law  of  equilibration  in  the  balancing 
of  all  its  movements ;  it  also  illustrates  this  law  in  the  pro- 
cesses which  astronomers  and  physicists  infer  are  still  going 
on.  That  motion  of  masses  produced  during  Evolution,  is 
being  slowly  re-diffused  in  molecular  motion  of  the  ethereal 
medium ;  both  through  the  progressive  integration  of  each 
mass,  and  the  resistanceto  its  motion  through  space.  Infinitely 
remote  as  may  be  the  state  when  all  the  motions  of  ousses  shall 
be  transformed  into  molecular  motion,  and  all  the  molecular 
motion  equilibrated ;  yet  such  a  state  of  complete  integration 
and  complete  equilibration,  is  that  towards  which  the  change* 
now  going  on  throughout  the  Solar  System  inevitebly  tend. 

S  172.  A  spherical  figure  is  the  one  which  can  alone  eqni- 
librate  the  forces  of  mutually-gravitating  atoms.  If  the  ag- 
gregate of  such  atoms  has  a  rotatory  motion,  the  form  of 
equilibrium  becomes  a  spheroid  of  greater  or  less  oblatenees, 
according  to  the  rate  of  rotation  ;  and  it  has  been  asoertaiued 
that  the  Earth  Is  an  oblate  spheroid,  diverging  just  as  much 
from  sphericity  as  is  requisite  to  oounterbalanoe  the  centrifugal 
force  consequent  on  its  velocity  round  its  axis.  That  is  to 
■ay,  during  the  evolution  of  the  Earth,  there  has  been  reached 
a  complete  equilibrium  of  those  forces  which  affect  its  general 
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outliiie.  The   only  otter    process    of   eqanilmtion 

which  the  EartK  as  s  whole  can  exhibit,  is  the  loss  of  its  axial 
motion ;  and  that  any  such  loss  is  goin^  on,  we  have  no 
direct  evidence.  It  has  been  contended,  however,  by  Prof. 
HdmholtE,  that  inappreciable  as  may  be  its  effect  within 
known  periods  of  time,  the  friction  of  the  tidal  wave  mna: 
be  slowly  diminiahiog  the  Earth's  rotatory  motion,  and  most 
eventually  destroy  it.  Now  though  it  seems  an  oversight 
to  say  that  the  Earth's  rotation  can  thus  be  destroyed,  since 
the  extreme  effect,  to  be  reached  only  in  infinite  time  by  such 
a  process,  would  be  an  extension  of  the  Earth's  day  to  the 
lengtli  of  a  lunation ,  yet  it  seems  clear  that  this  friction 
of  the  tidal  wave  is  a  real  cause  of  decreasing  rotation.  Slow 
as  its  action  is,  we  must  recognize  it  as  exemplifying,  under 
another  form,  the  universal  progress  towards  equilibrium. 

It  is  needless  to  point  out,  in  detail,  how  those  movements 
which  the  Sun's  rays  generate  in  the  air  and  water  on  the 
Earth's  surface,  and  through  them  in  the  Earth's  solid  sub- 
stance," one  and  all  teach  the  same  general  truth.  Evidently 
the  winds  and  wavesand  streams,  as  well  as  thedenndationa  acd 
depositions  they  e^ct,  perpetually  illustrate  on  a  grand  scale, 
and  in  endless  modes,  that  gradual  dissipation  of  motions 
described  in  the  first  section ;  and  the  consequent  tendency 
towards  a  balanced  distribution  of  forces.  Each  of  these 
•ensiUe  motions,  produced  directly  or  indirectly  by  integra- 
tion of  those  insensible  motions  communicated  from  the  Sun, 
becomes,  as  we  have  seen,  divided  and  subdivided  into 
motions  less  snd  less  sensible ;  until  it  is  finally  reduced  tr 
insensible  motions,  and  radiated  from  the  Earth  in  the  shape 
of  thermal  undulations.  In  tlieir  totality,  these  com- 

"  Until  I  recently  oomultod  hi«  "  Outline!  of  Astronomy"  on  MWtner  qim- 
tlmt,  I  wa>  not  awin  thit  >a  bi  back  u  18S3,  Sir  Jofan  Henchel  bad  cnand- 
■tsd  till  dootrine  that  "the  nm'i  raya  ars  the  nltimata  Knim  of  alniatt  ertrj 
motion  which  take*  plaoa  on  the  iniiaoa  of  the  oarth."  Be  ezpn^y  inolodaa 
■11  ftolc^e,  meteoTolofio,  ud  Tital  actiona ;  aa  also  thoM  whidi  ws  ptodnoe  bj 
A*  DOmbuatian  of  ooaL  The  late  Oeoife  Sta^anaon  qipean  lo  haTO  beea 
*n«igl]  eiadit«d  with  thii  iait  idea 
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ptex  niovemento  of  aerial,  liquid,  and  solid  matter  on  ths 
Earth's  inut,  ctmstitute  a  dependant  nioving  equilibrium.  Ai 
we  before  saw,  there  is  traceable  throughout  them  an  in- 
Tolved  combination  of  rhythms.  The  unceasing  circula- 
tion of  water  from  the  ocean  to  the  land,  and  from  the  land 
back  to  the  ocean,  is  a  type  of  theee  various  compensating 
actions ;  which,  in  the  midst  of  all  the  irregularities  produced 
by  their  mutual  interferences,  maintain  an  average.  And  in 
this,  as  in  other  equilibrations  of  the  third  order,  we  see  that 
the  power  from  moment  to  moment  in  course  of  dissipation, 
is  from  moment  to  moment  renewed  from  without :  the  rises 
and  falls  in  the  supply,  being  balanced  by  rises  and  falls  in  the 
expenditure ;  as  witness  the  correspondence  between  the  mag- 
netic variations  and  the  cyclo  of  the  solar  spots.  But 
the  fact  it  chiefly  conoema  us  to  obscrre,  is,  that  this  process 
must  go  on  bringing  things  ever  nearer  to  complete  rest. 
These  mechanical  movements,  meteorologio  and  geologic, 
which  are  continually  being  equilibrated,  both  temporarily 
by  counter-movements  and  permanently  by  the  dissipation  of 
auch  movements  and  counter-movements,  will  slowly  diminish' 
as  the  quantity  of  force  received  from  the  Sun  diminishes. 
As  the  insensible  motions  propagated  to  us  from  the  centre 
of  our  system  become  feebler,  the  sensible  motions  here  pro- 
duced  by  them  must  decrease ;  and  at  that  remote  period 
when  the  solar  heat  has  ceased  to  be  appreciable,  there  will 
no  longer  be  any  appreciable  re-distributions  of  matter  on  the 
Burfaoe  of  our  planet. 

Thus  from  the  highest  point  of  view,  all  terrestrial  changes 
are  incidents  in  the  course  of  ooamical  equilibration.  It  was 
before  pointed  out,  (g  69)  that  of  the  inceeaant  alterationa 
which  the  Earth's  crust  and  atmoe^ere  undergo,  those  which 
are  not  due  to  the  still-progressing  motion  of  the  Earth's  sub- 
itance  towards  its  centre  of  gravity,  are  due  to  the  still-pro- 
greesing  motion  of  the  Sun's  substance  towards  its  centre  of 
gravity.  Here  it  is  to  be  remarked,  that  this  continuance  of 
iutegraticHi  in  the  Earth  and  in  the  Sun,  is  a  continiiancejn 
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tbtit  tmuformatioii  of  aensible  motion  into  inseniilde  motion 
which  we  have  sena  ends  in  equilibration  ;  tmd  that  the  ar- 
rival in  each  case  at  the  extreme  of  integration,  is  the  arrival 
at  a  state  in  irhich  no  more  %nsible  motion  renLains  to  be 
transformed  into  insensible  motion — a  state  in  which  the 
foroea  prodnoing  integration  and  the  forces  opposing  integra- 
tion, have  become  equnL 

f  173.  Every  living  body  exhibits,  in  a  four-fold  form, 
the  process  we  are  tracing  out— exhibits  it  from  moment  to 
moment  in  the  balancing  of  mechanical  forces ;  from  hour  to 
hour  in  the  balancing  of  functions ;  from  year  to  year  in  the 
changes  of  state  that  compensate  changes  of  condition  ;  and 
finally  in  the  complete  arrest  of  vital  movements  at  death. 
Ijet  us  consider  the  facte  under  these  beads. 

The  sensible  motion  constituting  each  risible  action  of  an 
organism,  is  soon  brought  to  a  close  by  some  adverse  force 
within  or  without  the  organism.  When  the  arm  is  raised,  the 
motion  given  to  it  is  antagonized  partly  by  gravity  and  partly 
by  the  internal  resistances  consequent  on  structure ;  and  its 
motion,  thus  suffering  continual  deduction,  ends  when  the  arm 
has  roached  a  position  at  which  the  forces  are  equilibrated.  The 
limits  of  each  systole  and  diastole  of  the  heart,  severally  show 
ds  a  momentary  equilibrium  between  muscular  strains  that  pro- 
duce opposite  movements;  and  each  gush  of  blood  requires 
to  be  immediat«Iy  followed  by  another,  because  the  rapid 
dissipation  of  its  momentum  would  otherwise  soon  bring 
the  mass  of  circulating  fluid  to  a  stand.  As  much  in  the 
actions  and  re-octions  going  on  among  the  internal  organs, 
OS  in  the  mechanical  balancing  of  the  whole  body,  there  is  at 
oTcry  instant  a  progressive  equilibration  of  the  motions  at 
every  instant  produced.  Viewed  in  their  aggregate, 

and  as  forming  a  series,  the  organic  functions  constitute 
a  dependent  moving  equilibrium — a  moving  equilibrium, 
of  which  the  motive  power  is  ever  being  dissipated  Uirough 
the   special    eqiiilibratioua    just    exemplified,    and    is    erei 
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beii^  runflwed  by  the  taking  in  of  additional  motive  power. 
Food  is  a  store  of  force  which  continually  adds  to  the  momen- 
tom  of  the  vital  actions,  as  much  as  is  contiaually  deducted 
from  them  by  the  forces  overcome.  All  the  functional  move- 
ments thus  maintained,  are,  as  we  have  seen,  rhythmical  (§  85) ; 
hf  their  union  compound  rhythms  of  various  lengths  and 
eomplu^ities  are  produced  ;  and  in  these  simple  and  com- 
pound rhythms,  the  process  of  equilibration,  besides  being 
exemplified  at  each  extreme  of  every  rhythm,  is  seen  in  the 
habitual  preeervatioD  of  a  constant  mean,  and  in  the  re*eetab- 
tiahment  of  that  mean  when  accidental  causes  have  produced 
divergence  from  it.  When,  for  instance,  there  is  a  great  ex- 
penditure of  motion  through  muscular  activity,  there  arises  a 
re-active  demand  on  those  stores  of  latent  motion  which  are  laid 
up  in  the  form  of  oonsimiBble  matter  throughout  the  tissues : 
increased  respiration  and  increased  rapidity  of  circulation, 
are  iustrumcntal  to  an  extra  genesis  of  force,  that  countor- 
balances  the  extra  dissipation  of  force.  This  unusual  trans- 
formation of  molecular  motion  into  sensible  motion, is  presently 
followed  by  an  unusual  absorption  of  food — the  source  of  mole- 
cular motion ;  and  in  proportion  as  there  lias  been  a  prolonged 
draft  upon  the  spare  capital  of  the  system,  is  there  a  tendency 
b>  a  prolonged  rest,  during  which  that  spare  capital  is  replaced. 
If  the  deviation  from  the  ordinary  course  of  the  functions  has 
been  so  great  as  to  derange  them,  as  when  violent  exertion 
produces  loss  of  agpetite  and  loss  of  sleep,  an  equilibration  is 
still  eventually  effected.  Providing  the  disturbance  is  not 
■uch  as  to  overturn  the  balance  of  the  functions,  and  destroy 
life  (in  which  case  a  complete  equilibration  is  suddenly  effected), 
the  ordinary  balance  is  by  and  by  re-established :  the  return- 
ing appetite  is  keen  in  proportion  as  the  waste  has  been  large ; 
while  sleep,  sound  and  prolonged,  makes  up  for  previous  wake- 
fulness. Not  even  in  those  extreme  cases  where  xome  excess 
has  wrought  a  derangement  that  is  never  wholly  reciified,  is 
tiiere  an  exception  to  the  general  law  ;  for  in  such  cases  the 
eyrie  of  the  functions  is,  after  a  time,  equilibrated  about  a  new 
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mean  state,  which  thenceforth  beoomes  the  nunnal  atitie  ot 
the  individuaL  Thus,  antong  the  involved  rhythmical  changcH 
oonstituting  organic  life,  any  disturbing  force  that  works  an 
excess  of  change  in  some  direction,  is  gradually  diminished 
and  finally  neutralized  by  antagonistic  forces ;  which  thet«- 
upon  work  a  compensating  change  in  the  opposite  direction, 
and  BO,  after  more  or  less  of  oscillation,  restore  the  medium 
condition.  And  this  procesH  it  is,  which  constitutes  what 
physioiana  call  the  vis  medicatrix  natura.  The  third 

form  of  equilibration  displayed  by  organic  bodies,  is  a  neces- 
sary sequence  of  that  just  illustrated.  When  through  a 
ohange  of  habit  or  circumstance,  an  organism  is  permanently 
subject  to  some  new  influence,  or  different  amount  of  an  old 
influence,  there  arises,  after  more  or  less  disturbauoe  of  the 
organic  rhythpis,  a  balancing  of  them  around  the  new  average 
condition  produced  by  this  additional  influence.  As  temporary 
divergences  of  the  organic  rhythms  are  counteracted  by  tem- 
porary divergences  of  a  reverse  kind ;  so  there  is  an  equili- 
bration of  their  permanent  divergeaces  by  the  genesis  of  oppos- 
ing divergences  that  are  equally  permanent.  If  the  quantity 
of  motion  to  be  habitually  generated  by  a  muscle,  becomca 
greater  than  before,  its  nutrition  becomes  greater  than  before. 
If  the  expenditure  of  the  muscle  bean  to  its  nutrition,  a 
greater  ratio  than  expenditure  bears  to  nutrition  in  other  parts 
of  the  system ;  the  exoess  of  nutrition  beoomes  suoh  that  the 
muscle  grows.  And  the  cessBtion  of  its  growth  is  the  estab- 
lishment of  a  balance  between  the  daily  waste  and  the  dailj 
repair — the  daily  expenditure  of  force,  and  the  amount  of 
latent  force  daily  added.  The  like  must  manifestly  be  the 
case  with  all  organic  modifications  consequent  on  change  of 
climate  or  food.  This  is  a  conclusion  which  we  may  safely 
draw  without  knowing  the  special  re-arrangements  that  ef- 
fect the  equilibration.  If  we  see  that  a  different  mode  of 
life  is  followed,  after  a  period  of  fimotional  derangement 
by  some  altered  condition  of  the  system — if  we  soe  that  this 
altered  condition,  becoming  by  and  bv  established,  continues 
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vtthoot  further  change  ;  ire  have  no  altematiTe  bnt  to  wy, 
that  the  new  forces  bronght  to  bear  on  the  system,  have 
been  compeiuated  by  the  opposing  foroes  they  hare  evoked. 
And  this  is  the  iaterpretation  of  the  prooess  which  we  call 
udavtation.  Finally,   each  organism  illustrates  the 

taw  in  the  ensembh  of  its  life.  At  the  outset  .t  daily  absorbs 
nuder  the  foim  of  food,  an  amount  of  force  greater  than  it 
daily  expends ;  and  the  surplus  is  daily  equilibrated  by 
growth  As  maturity  is  approached,  this  surplus  diminishes ; 
and  in  the  perfect  organism,  the  day's  absorption  of  potential 
ntotioi)  balances  the  day's  expenditure  of  actual  moti<H).  That 
is  to  say,  during  adult  life,  there  is  continuously  exhibited  an 
equilibration  of  the  third  order.  Eventually,  the  daily  loss, 
beginning  to  out-balance  the  daily  gain,  there  results  a  dimin- 
ishing amoont  of  funotional  action ;  the  organic  rhythms 
extend  leas  and  lees  widely  on  each  aide  of  the  medium 
state ;  and  there  finally  results  that  complete  equilibration 
which  we  call  death. 

The  ultimate  structural  state  accompanying  that  ultimate 
functional  state  towards  which  an  organism  tends,  both  indivi- 
dually and  as  a  species,  may  be  deduced  from  one  of  the  pro* 
positions  set  down  in  the  opening  section  of  this  chapter. 
We  saw  that  the  limit  of  heterogeneity  is  arrived  at  when- 
ever the  equilibration  of  any  aggregate  beoomM  complete- 
that  the  re-distributionof  matter  can  continue  so  long  only  as 
there  oontinnes  any  motion  unbalanced.  Whence  we  found  it 
to  follow  that  the  final  stmctnral  arrangements,  must  be  such 
AS  will  meet  all  the  foroea  acting  on  the  aggregate,  by  equiva* 
lent  antagonist  forces.  What  is  the  implication  in  t^e  case 
tt  organic  aggregates ;  the  equilibrium  of  which  is  a  moving 
one  ?  We  have  seen  that  the  maintenance  of  each  a  moving 
equilibrium,  requires  the  habitual  genesis  of  internal  force* 
corresponding  in  aomber,  directions,  and  amounts  to  the  ex- 
ternal incident  forces — as  many  inner  functions,  single  or 
Rtmbined,  as  there  are  single  or  combined  outer  actions  to  be 
ibev.  But  functions  are  the  correlatives  of  oi^ans ;  amount! 
S8 
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of  fonctioiu  ue,  other  tbinga  equal,  the  oorreUtiTes  of  auea 
of  orguu ;  uid  oombioations  of  fimctiona  the  ooirelativee  of 
coaneotionB  of  argaaa.  Hence  the  stractural  complexity 
aGcompanying  functional  equilibration,  is  definable  as  one  in 
which  there  are  as  many  specialized  parts  as  are  capable, 
separately  and  jointly,  of  counteracting  the  separate  utd 
joint  forces  amid  which  the  organism  exists.  And  this  ia  the 
limit  of  organio  heterogeneity ;  to  which  man  has  approached 
more  nearly  than  any  other  oreatore. 

Groups  of  organisms  display  this  universal  tendency  to- 
wards a  balance  very  obviously.  In  §85,  every  speoias  of 
jdant  and  animal  was  shown  to  be  perpetually  nndei^oing  a 
rhythmical  variatioQ  in  number — ^now  from  abmidaaoe  of 
food  and  absence  of  enemies  rising  above  its  average ;  and 
then  by  a  consequent  scarcity  of  food  and  abundance  of  ene- 
mies being  depressed  below  its  average.  Aad  here  we  have 
to  observe  that  there  is  thus  maintained  an  equilibrium  be- 
tween the  sum  of  those  foroes  which  result  in  the  increase  of 
each  race,  and  the  sum  of  those  foroes  whidi  result  in  its  de- 
crease. Either  limit  of  variation  is  a  pwnt  at  which  the  one 
set  of  forces,  before  in  excess  of  the  other,  is  counterbalanced 
by  it.    And  amid  these  oscillations  produced  l^  their  eon-  . 

flict,  lies  that  average  number  of.  the  species  at  which  its  ' 

expansive  tendency  is  in  equilibrium  with  surrounding 
repressive  tendencies.  Nor  can  it  be  queetioned  that  thia 
balanoing  of  the  preservative  and  destmotive  foroes  which  ; 

we  see  going  on  in  every  raoe,  must  necessarily  go  on.     Since  I 

increase  of  number  cannot  but  continue  until  increase  of 
mortality  stops  it ;  and  decrease  of  number  cannot  but  con- 
tinue until  it  is  either  arrested  by  fertility  or  extinguishes  the 
race  entirely. 

%  174  The  equilibrations  of  those  nervous  actions  which 
oonatitnte  what  we  know  as  mental  life,  may  be  clasuGed  in 
like  manner  with   those  which   constitute   what    wa  dia- 
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tingniah  as  bodil;  life.     We  may  deal  with  them  In  the 

^ach  pul«e  of  neryous  force  from  moment  to  momeot  gener- 
ated, (and  it  iras  BhowQ  in  S  86  that  oerrons  curreatB  are  not 
oontinuoua  bat  rhythmical)  is  met  by  oounteraoting  forces;  in 
overcoming  which  it  is  disperaed  and  equilibrated.  When 
tracing  ont  the  correlation  and  eqaivalence  of  forces,  we  saw 
tiiat  each  eenaatioa  and  emotion,  or  rather  such  part  of  it  as 
remains  after  the  excitation  of  aesomted  ideas  and  feelings, 
is  expended  in  working  bodily  changes — contractions  of  the 
involuntary  muscles,  the  voluntary  muscles,  or  both ;  as  also 
in  a  certain  stimulation  of  secreting  organs.  That  the  mov^ 
menta  thus  initiated  are  ever  being  brought  to  a  close  by  the 
opposing  forces  they  evoke,  was  pointed  out  above ;  and  here  it 
is  to  be  observed  that  the  like  holds  with  the  nervous  changes 
tiius  initiated.  Yarioua  facts  prove  that  the  aronsiDg  of  a 
thought  or  feeling,  always  involves  the  overcoming  of  a  cer- 
tain  resistance ;  inetaaoe  the  fact  that  where  the  association 
of  mental  states  has  not  been  frequent,  a  sensible  effort  is 
needed  to  call  up  the  one  after  the  other ;  instance  the  fact 
that  during  nervous  prostration  there  i>  a  oomparativo  in- 
ability to  think — the  ideas  will  not  follow  one  another  with  the 
habitual  rapidity ;  instance  the  converse  fact  that  at  times  of 
unusual  energy,  natural  or  artifioial,  the  friction  of  thouglt 
becomes  relatively  small,  and  more  numerous,  more  remote, 
or  more  difficult  connections  of  ideas  are  formed.  That  is  lo 
aay,  the  wave  of  nervous  energy  each  instant  generated,  pro- 
pagates itself  throughout  body  and  brain,  along  those  chan- 
nels which  the  conditions  at  the  instant  render  lines  of  least 
resistance ;  and  spreading  widely  in  proportion  to  its  amount, 
ends  only  when  it  is  equilibrated  by  the  resistances  it  every 
where  meets.  If  we  contemplate  mental  actions  as 

extending  over  hours  and  days,  we  discover  equilibrations 
analogous  to  those  hourly  and  daily  established  among  the 
bodilr  functions.     In  the  one  case  as  in  the  other,  there  ar< 
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liiytlLiiu  whioh  exhibit  a  baknciiig  of  oppoaing  foroes  at  eaoh 
extreme,  aad  the  maintenance  of  &  certain  general  balance. 
'iluB  ia  seen  in  the  daily  alternation  of  mental  activity  and 
mental  rest — the  forces  expended  during  the  one  being  compen- 
aated  by  the  forces  acquired  during  the  other.  It  ia  also  aoen  in 
the  recurring  rise  and  Ml  of  each  desire :  each  desire  reaching  a 
Dertain  intensity,  is  equilibrated  either  by  exponditore  of  tha 
force  it  embodies,  in  the  desired  actions,  or,  less  completely,  in 
the  imagination  of  such  actiona  :  the  process  ending  in  that  sa- 
tiety, or  that  comparatareqaieacence,  forming  the  opposite  limit 
of  the  rhythm.  And  it  is  fiirther  manifest  under  a  two-fold 
form,  on  occasions  of  intense  joy  or  grief :  each  paroxysm  of 
passion,  expressing  itself  in  rehement  bodily  actions,  presently 
reaches  an  extreme  whence  the  ootinteracting  forces  produce 
a  return  to  a  condition  of  moderate  excitement ;  and  the  mc- 
oessive  paroxysms  finally  diminishing  in  intensity,  end  in  a 
mental  equilibrium  either  like  that  before  existing,  or  par 
tially  differing  from  it  in  its   medium  state.  But 

the  species  of  mental  equilibration  to  be  more  especially  noted, 
is  that  shown  in  the  establishment  of  a  correspondence  be- 
tween relations  among  our  states  of  oonsoiousneas  and  relationa 
in  the  external  world.  Each  outer  connectiwi  of  phenomena 
which  we  are  capable  of  perceiving,  generates,  through  ao- 
cumulated  experiences,  an  inner  connection  of  mental  states ; 
and  the  result  towards  which  this  process  tends,  is  the  forma- 
tion of  a  mental  connection  having  a  relative  strength  that 
answers  to  the  reL.tii'e  constancy  of  the  physical  connecticHi 
represented.  In  conformity  with  the  general  law  that 
motion  pursues  the  line  of  least  resistance,  and  that,  other 
things  equal,  a  line  once  taken  by  motion  la  made  a  line  that 
irill  be  more  readily  pursued  by  future  motion ;  we  have  seen 
that  the  ease  with  whioh  nervous  impressions  follow  one  an- 
other, ia,  other  things  equal,  great  in  proportion  to  the  num- 
ber of  times  they  have  been  repeated  together  in  experience. 
Hence,  corresponding  to  such  an  invariable  relation  as  that  be- 
tween the  resistance  of  an  object  and  seme  extension  possessed 
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by  it,  Aero  arisM  an  indissolaUe  Gonnectioii  in  oonacioaBaeH ; 
tod  thifl  connection,  being  as  absolute  internally  aatbe  answer* 
ing  one  ie  externally,  undergoes  no  forther  change — ibe  inner 
relation  is  in  perfect  equilibrium  with  the  outer  ration. 
OonveiBely,  it  hence  happens  that  to  §uoh  nnoertain  relations 
of  phenomena  as  that  between  clouds  and  nin,  there  arise 
lolations  of  ideas  of  a  like  uncertain^ ;  and  if,  under  girea 
aspects  of  Uie  sky,  the  tendmoiea  to  infer  fair  or  foul  wea* 
ther,  correspond  to  the  frequsncifia  with  which  fair  or  toa\ 
weaker  follow  such  aspects,  the  accumulation  of  experienoes 
has  balanced  the  mental  sequences  and  the  physical  sequences. 
When  it  is  remembered  that  between  these  extremes  there 
are  ooontless  orders  of  external  connections  having  difbrent 
degreea  of  constancy,  and  that  daring  the  erolutioQ  of  in- 
telligence there  arise  answering  internal  associations  having 
different  degrees  of  ooheaion ;  it  will  be  seen  that  thers  is  a 
progress  towards  equilibrium  between  the  relations  of  thought 
and  the  relations  of  things.  This  equilibration  can  end 
only  when  each  relation  of  things  has  generated  in  us  a  rela- 
tion of  thought,  such  that  on  the  oooorrenco  of  the  conditions, 
the  relation  in  thought  arises  as  certainly  as  the  relation  in 
things.  Supposing  this  state  to  be  reached  (which  however  it 
can  be  only  in  infinite  time)  experience  will  cease  to  produce 
any  further  mental  evolution — there  will  have  been  reached  a 
perfect  correspondence  between  ideas  and  foots ;  and  the  in- 
tellectual adaptetion  of  man  to  his  circumstances  will  be 
complete.  The  like  general  truths  are  exhibited  in 

the  process  of  moraladaptation ;  which  is  a  continual  approach 
to  equilibrium  between  the  emotions  and  th,e  kinds  of  con- 
duct necessitated  by  surrounding  oonditbus.  Tho  connections 
of  feelings  and  actions,  arc  determined  in  the  same  way 
■s  ihe  connections  of  ideas :  just  as  repeating  the  association 
of  two  ideas,  facilitet«s  the  excitement  of  the  one  by  the 
other ;  so  does  each  discharge  of  feeling  into  action,  Teadex 
the  subsequent  discharge  of  such  feeling  into  such  aotioo 
nore  easy.     Hence  it  happens  that  if  an  individual  is  jJooed 
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pemutnaatly  in  oonditions  whicli  demand  more  actum  at  • 
special  kind  than  has  before  been  requisite,  or  than  is  natnnl 
to  him — if  the  presanre  of  the  painful  feelings  which  these 
Donditions  entail  when  disregarded,  impels  him  to  perform 
tiiis  action  to  a  greater  extent — if  hy  every  more  frequent  or 
more  lengthened  performanoe  of  it  under  anch  pressure,  the 
resistance  is  somewhat  diminished ;  then,  olearly,  there 
is  an  advance  towards  a  balance  between  the  demand  for 
this  kind  of  action  and  the  supply  of  it.  Either  in  him- 
i^,  or  in  his  descendants  continuing  to  live  under  theae 
oonditions,  enforced  repetition  must  eventually  bring  about 
a  state  in  which  this  mode  of  directing  the  energies  will  be 
no  more  repugnant  than  the  various  other  modee  previously 
natural  to  the  race.  Henoe  the  limit  towards  which  emotional 
modification  perpetually  tends,  and  to  which  it  must  approach 
indefinitely  near  (though  it  can  absolutely  reach  it  only  in 
infinite  time)  is  a  combination  of  demres  that  correspond  to 
all  the  different  orders  of  activity  which  the  ciroumstancea  of 
life  call  for— desires  severally  proportionate  in  strength  to 
the  needs  for  these  orders  of  activity ;  and  severally  satisfied 
by  these  orders  of  activity.  In  what  we  distinguish  as 
acquired  habits,  and  in  the  moral  differences  of  races  and 
nations  produced  by  habits  that  are  maintained  through  suc- 
cessive generations,  we  have  countless  illustrations  of  this 
progressive  adaptation ;  which  can  cease  only  with  the  estab- 
lishment of  a  complete  equilibrium  between  constitution  and 
conditions. 

Poasibly  wme  will  fail  to  see  how  the  equilibrations  de- 
kcribed  in  this  section,  can  be  classed  with  those  preceding 
them ;  and  will  be  inclined  to  say  that  what  are  here  set 
down  as  facts,  are  but  analogies.  Nevertheless  such  equi- 
librations ara  as  truly  physical  as  the  rest.  To  show  this 
fiilly,  would  require  a  more  detailed  aoalysia  than  can  now  be 
entered  on.  For  the  present  it  must  euffioe  to  point  out,  as 
before  (j  71),  that  what  we  know  subjectively  as  states  of 
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I,  objectiTely,  modes  of  force ;  tliat  ao  muob 
leelingutheoorralBte  of  Bomach  motion;  that  the  performanc*' 
of  tmy  bodily  action  ia  the  tronaformation  of  a  certain  amount 
of  feeling  into  its  equivalent  amount  of  motion;  that  this 
ttodily  action  is  met  by  forces  which  it  is  expended  in  over- 
coming ;  and  that  the  necessity  for  tbe  A«quent  repedtioQ  o/ 
this  action,  implies  the  frequent  recurrence  of  forces  to  oe  m> 
orerC(»nB.  Hence  tbe  existence  >n  any  individual  of  an 
emotional  stimulus  that  is  in  equilibrium  with  certain  ex- 
ternal requirements,  is  literally  the  habitual  production  of  a 
certain  specialized  portion  of  nervous  energy,  equivalent  in 
amount  to  a  certain  order  of  extanal  resistances  that  are 
balntaaUy  met.  And  thus  the  ultimate  state,  forming  the 
limit  towards  which  Svolutioa  carries  us,  is  one  in  which  the 
ktods  and  quantities  of  mental  enei^  daily  generated  and 
transformed  into  moticms,  are  equivalent  to,  or  in  eqoilibriam 
with,  the  various  orders  and  degreea  of  surrounding  forces 
which  antagonize  such  motions. 

§  175.  Each  society  taken  as  a  whole,  displays  tbe  process 
of  equiUbration  in  the  oontinuoos  adjustment  of  its  papulation 
to  its  means  of  subsistence.  A  tribe  of  men  living  on  wild 
animals  and  fruits,  ia  manifeetly,  like  every  tribe  of  inferior 
creatures,  always  oscillating  about  that  average  number  which 
the  locality  can  support.  Though  by  artificial  production,  and 
by  successive  improvements  in  artificial  production,  a  superior 
race  continually  alters  the  limit  which  external  conditions 
put  to  population ;  yet  there  is  ever  a  checking  of  population 
at  the  temporary  limit  reached.  It  is  true  that  wh^e  the 
limit  is  being  so  rapidly,  changed  as  among  ourselves,  there 
is  no  actual  stoppage  :  there  is  only  a  rhythmical  variation 
in  the  rate  of  increase.  But  in  noting  the  causes  of  this 
rhythmical  variation — in  watching  how,  during  periods  of 
abundance,  the  proportion  of  marriages  increases,  and  how 
it  decroMM  daring  pmods  of  waroity ;  it  will  be  seen  that  iImi 
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expansive  foroe  prodnoeB  nniuaal  advance  vlienflrer  thp  r^ 
preeaive  foroe  diminiahea,  and  aee  veni;  and  thna  there  in  aw 
near  a  baUncing  of  the  two  aa  the  changing  conditionB  permit. 
The  internal  aotiona  oonatitating  social  fiinctions,  exemplif; 
the  general  principle  no  lees  clearly.  Supply  and  demand 
we  oontimutlly  being  adjusted  thnmghout  all  industrial  pro- 
ciMOOP ;  and  this  equilibration  is  interpretable  in  the  same  way 
M  preceding  ones.  The  prodnotian  and  distribution  of  ■ 
oommodity,  is  the  ezpresaion  of  a  certain  aggregate  of  forces 
causing  special  kinda  and  amounts  of  motion.  The  price  of 
this  commodity,  is  the  measure  of  a  certain  other  aggregate 
of  forces  expended  by  the  labourer  who  purchases  it,  in  other 
kinds  and  unounts  of  motion.  And  the  variations  of  price 
represent  a  rhythmical  balancing  of  these  forces.  Every  rise 
or  fuU  in  the  rate  of  intereet,  or  change  in  the  value  of  a 
particular  security,  implies  a  ocnfliot  of  forces  in  which  some, 
beooming  temporarily  predominant,  cause  a  movement  that 
is  presently  arrested  or  equilibrated  1^  the  increase  of  oppos- 
ing forces ;  and  amid  these  daily  and  hourly  oscillations,  lies  a 
more  slowly-varying  medium,  into  which  the  value  ever  tends 
to  settle ;  and  would  settle  but  for  the  constant  addition  of  new 
iuflueuces.  Aa  in  the  individual  organism  so  in  the 

social  organism,  functional  equilibrations  generate  structural 
eqailibrationa.  When  on  the  workers  in  any  trade  there 
oomes  an  increased  demand,  and  when  in  return  for  the  in- 
oreaaed  supply,  there  is  given  to  them  on  amount  of  other  oom- 
moditiea  larger  than  was  before  habitual — when,  oonseqaentlr, 
the  resistaaces  overcome  by  them  in  sustaining  life  are  less 
than  the  resistances  overcome  by  other  workers;  there 
resulta  a  flow  of  other  woriiera  into  this  trade.  This 
flow  continues  until  the  extra  demand  is  met,  aud  the 
wages  60  for  fall  ^ain,  that  the  total  resistance  over 
come  in  obtaining  a  given  amount  of  produce,  la  aa  great  in 
this  newly-adopted  occupation  as  in  the  occupations  whenoe 
it  <1rew  recruits,  llie  occurrence  ot  motion  along  linns  at 
least  renstaoce,  was  before  shown  to  necessitate  the  growth 
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tt  populatiou  in  those  places  vliere  the  labour  required  for 
•elf-maiiitenanoe  is  the  smallest;  and  here  we  further  see 
that  those  engaged  in  aay  such  advantageous  locality,  or 
adTantageouB  bosinees,  must  multiply  till  there  arises  an 
approximate  balance  between  this  locality  or  busineaa  and 
othos  acoesBible  to  the  same  citizens.  In  determining 
the  career  of  every  youth,  we  see  an  estimation  by  parents  uf 
the  respective  advantages  oSered  by  all  that  are  available, 
and  a  choice  of  the  one  which  promises  beet ;  and  through 
the  consequent  influx  into  trades  that  are  at  the  time  most 
profitaUe,  and  the  withholding  of  recruits  from  over-stocked 
Jades,  there  is  insured  a  general  equipoise  between  the 
power  of  each  social  organ  and  (he  function  it  has  to  perform.  . 
The  various  industrial  actions  and  redactions  thus  con- 
tinually alternating,  constitute  a  dependent  moving  equili- 
brium like  that  which  is  maintained  among  the  fUnotiona 
of  an  individual  organism.  And  this  dependent  moving 
equilibrium  parallels  those  already  contemplated,  in  its  tend- 
ency to  become  more  oompleta  During  early  stages  of 
•ocial  evolutioQ,  while  yet  the  resources  of  the  locality  inha- 
bited are  imexpLored,  and  the  arts  of  production  undeveloped, 
there  is  never  anything  more  than  a  temporary  and  partial 
balancing  of  such  actions,  under  the  form  of  acceleration  or 
retardation  of  growth.  But  when  a  society  approaches  the 
maturity  of  that  type  on  whioh  it  is  organized,  the  vari- 
ons  industrial  activities  settle  down  into  a  comparatively 
constant  state.  Moreover,  it  is  observable  that  advance  in 
organization,  as  well  as  advance  in  growth,  is  conducive  to  a 
better  equilibrium  of  industrial  functions.  While  the  difla- 
«on  of  mercantile  information  is  slow,  and  the  means  of 
transport  deficient,  the  adjustment  of  supply  to  demand  ia 
«itremely  imperfect:  great  over-production  of  each  com- 
modity followed  by  great  under-production,  constitute  a 
Ajtbja  having  extremes  that  depart  very  widely  from  the 
nean  state  in  which  demand  and  supply  are  equilibrated. 
But  when  good  roads  are  made,  and  there  is  a  rapid  diffusion  of 
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printed  or  written  intelligence,  and  still  more  when  rsilwajri 
and  telcgnpht  oome  into  esistence  —  when  the  periodiial 
fain  of  early^  days  lapse  into  weekly  markets,  and  these  into 
daily  markets ;  there  is  gradoally  produced  a  better  balanoe 
of  production  and  consumptioQ.  Extra  demand  is  much 
more  quickly  followed  by  auginent«d  supply ;  and  the  ro|»d 
oscillations  of  price  within  narrow  limits  on  either  aide  of  t 
oomparatively  uniform  moan,  indicate  a  near  approach  to 
equilibrium.  Evidently  this  industrial  progress  has 

for  its  limit,  that  which  Mr.  Mill  has  called  "  the  sta- 
tionary state."  Wlien  population  shall  have  become  dense 
over  all  habitable  parts  of  the  globe ;  when  the  resources  of 
every  region  have  been  fully  exj^ored ;  and  when  the  product- 
ive arts  admit  of  no  farther  improvements ;  there  must  result 
an  almost  complete  balance,  both  between  the  fertility  and 
mortality  of  each  society,  and  between  its  producing  and 
consuming  activities.  Each  society  will  exhibit  only  minor 
deviations  from  its  average  number,  and  the  rhythm  of  its 
industrial  functions  will  go  on  from  day  to  day  and  year 
to  year  with  comparatively  insignificant  perturbations.  This 
limit,  however,  though  we  are  inevitably  advancing  towarda 
it,  is  indefinitely  remote ;  and  can  never  indeed  be  absolutely 
reached.  The  peopling  of  the  Earth  up  to  the  point  suih 
posed,  cannot  take  place  by  simple  spreading.  In  the  Aitnre, 
as  in  the  past,  the  process  will  be  carried  on  rhythmically, 
by  waves  of  emigration  from  new  and  higher  centres  of 
civilization  successively  arising ,"  and  by  the  supplanting  of 
iitfcrior  races  by  the  superior  races  they  beget;  and  the 
process  so  carried  on  must  be  extremely  slow.  14'or  doea 
it  seem  to  me  that  such  an  equilibration  will,  as  Mr.  Mill 
tnggeets,  leave  scope  for  farther  mental  culture  and  moral 
progress ;  but  rather  that  the  ajquroximatiwi  to  it  must 
be  simultaneous  with  the  approzimatiun  to  complete  equi- 
librium between  man's  nature  and  the  conditions  of  hii 
existence. 

One  other  kind  of  social  equilibration  has  still  to  be  aaor 
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•idered : — that  which  reeulta  in  the  eBtablishmeiit  of  gorum* 
mental  institutions,  and  which  becomes  complete  as  theM 
inatitntioDS  fall  into  harmony  with  the  desires  of  the  people;. 
There  is  a  demand  and  supply  in  political  affiiits  aa  in  indua- 
trial  affitirs ;  and  in  the  one  case  as  in  the  other,  the  antag* 
onist  forces  prodace  a  rhythm  which,  at  first  extreme  in  its 
oscillationB,  slowly  settles  down  into  a  moving  equilibrium  of 
comparative  regularity.  Those  aggreaaive  impuUes  inherited 
from  the  pre-social  state — those  tendencies  to  seek  eelf-satis- 
faction  regardless  of  injury  to  other  beings,  which  are  essen- 
tial to  a  predatory  life,  constitute  an  anti-social  force,  tending 
ever  to  cause  conflict  and  eventual  separation  of  citizens. 
C(»itranwise^  those  desires  whose  ends  can  be  achiered 
only  by  union,  as  well  as  those  sentiments  which  And  satisfac- 
tion through  intercourse  with  fellow-men,  and  those  result- 
ing in  what  we  call  loyalty,  are  forces  tending  to  keep  the 
units  of  a  society  together.  On  the  one  hand,  there  is  in 
each  citizen,  more  or  less  of  resistance  against  all  restraints 
imposed  on  his  actions  by  other  citizens :  a  resiatuuce  which, 
tending  continually  to  widen  each  individual's  sphere  of 
action,  and  reciprocally  to  limit  the  spheres  of  action 
of  other  individuals,  constitutes  a  repulsive  force  mutually 
exercised  by  the  members  of  a  social  f^grcgate.  On  the 
other  hand,  the  general  sympathy  of  man  for  man,  and 
the  more  special  sympathy  of  each  variety  of  man  for  others 
of  the  same  variety,  together  with  sundry  allied  feelings 
which  the  social  state  gratifies,  act  as  an  attractive  force, 
tending  ever  to  keep  united  those  who  have  a  common  ances- 
try.  And  since  the  resistances  to  be  overcome  in  satisfying 
the  totality  of  their  desires  when  living  separately,  are  greater 
than  the  resistanoes  to  be  overcome  in  satisfying  the  totality 
of  their  desires  when  living  together,  there  is  a  residuary 
force  that  prevents  their  separation.  Like  all  other  0|^>06iiig 
forces,  thoea  exerted  by  citizens  on  each  other,  are  evor 
producing  alternating  movements,  which,  at  first  extremt^ 
■ndergo  a  gradual  diminution  on  the  way  to  ultimate  equili* 
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brium.  In  small,  ondeYelopeil  societies,  marked  rliythnw 
remit  irom  these  conflictaDg  temdeDoiee.  A  tribe  wiuma 
members  have  held  together  for  a  generation  or  two,  reacbea 
a  size  at  wMch  it  will  not  hold  together ;  and  tm  the  occur- 
renoe  of  some  eveat  causing  unostul  antagonism  among  ita 
members,  divides.  Each  primitive  nation,  depending  largely 
for  ita  continued  union  on  the  character  of  ita  chief,  exhibits 
wide  oacillatioQB  between  an  extreme  ia  which  the  subjecta 
are  under  rigid  restraint,  and  an  extreme  in  which  the 
reetmint  is  not  enough  io  prevent  disorder.  In  mon 
advanced  nations  of  like  type,  we  always  find  violent  ac- 
tions and  reactions  of  the  same  essential  nature — "  despotism 
tempered  by  assassination,"  oharacterizing  a  political  state 
in  which  unbearable  repression  irom  tim&  to  time  brings 
about  a  bursting  of  all  bonds.  In  this  iamiliar  &ct,  that  a 
period  of  tyranny  is  followed  by  a  period  of  license  and 
tiee  vend,  we  see  how  these  opposing  forces  are  ever  equili- 
brating each  other ;  and  we  also  see,  in  the  tendency  of  such 
movements  and  counter-movements  to  become  more  moder- 
ate, how  the  equilibration  progresses  towards  completeness. 
The  conflicts  between  Cotuervatism  (which  stands  for  the 
restraints  of  society  over  the  individual)  and  Reform  (which 
stands  for  the  liberty  of  the  individual  against  aodiBty),  &11 
within  slowly  approximating  limits ;  so  that  the  temporary 
predominance  of  either,  produces  a  less  marked  deviation 
from  the  medium  state.  This  process,  now  so  far 

advanced  among  ourselves  that  the  oscillations  are  compara- 
tively unobtrusive,  must  go  on  till  the  balance  between  the 
antagonist  forces  approaches  indefinitely  near  perfection. 
For,  as  we  have  already  seen,  the  adaptation  of  man's  nature 
to  the  conditiona  of  his  existence,  cannot  cease  until  the  in- 
ternal forces  which  we  know  as  feelings  are  in  equilibrium 
with  the  external  forces  they  encounter.  And  the  establish- 
ment of  this  equilibrium,  ia  the  arrival  at  a  state  of  human 
nature  and  social  organization,  suoh  that  the  individual  has 
no  demres  but  those  which  may  be  satisfied  without  exceed* 


.dbvGooyk" 


■QVILUaATIOM.  CIS 

in^  his  proper  Bph«re  of  action,  while  sMiety  maiataiiu  no 
restraints  but  thoae  wUch  the  indiridual  voluntarily  re- 
Bpecte.  The  progrewiTB  extension  of  the  liberty  of  citizeus, 
and  the  reciprocal  removal  of  political  reetriotioiu.  are  the 
Btepa  by  which  we  advance  towards  this  state.  And  the  ulti- 
mate abolition  of  all  limita  to  the  freedom  of  each,  save  thon 
imposed  by  the  like  freedom  of  all,  must  reenlt  from  the 
complete  eqnilibratioa  between  maa'e  desires  and  the  conduct 
neoeesitated  1^  surrounding  condititme. 

Of  course  in  this  case,  as  in  the  preceding  ones,  there  U 
thus  involved  a  limit  to  the  increase  of  heterogeneity.  A. 
few  pages  back,  we  reached  the  oonolosion  that  each  advance 
in  mental  evolution,  is  the  eatablishment  of  some  further 
internal  action,  corre^wnding  to  some  further  external 
action — some  additional  oonnectton  of  ideas  or  feelings, 
answering  to  some  before  ankaown  or  unantagonized  oon- 
neotion  of  phenomena.  We  inferred  that  each  such  new 
fonction,  involving  some  new  modification  of  atmctarei 
implies  an  increase  of  heterogeneity  ;  and  that  thus,  in> 
crease  of  heterogeneity  nrast  go  on,  while  there  remain  any 
outer  relations  affecting  the  organism  which  are  unbalanced 
by  inner  relations.  Whence  we  saw  it  to  follow  that  in- 
erease  of  heten^neity  can  come  to  an  end  only  as  equilibra- 
tion is  completed.  Evidently  the  like  must  rimultaneoosly 
take  place  with  society.  Each  increment  of  heterogeneity 
ia  the  individual,  must  directly  or  indirectly  involve,  as 
cause  or  eonseqaence,  some  increment  of  heterogeneity  in 
the  arrangements  of  the  aggregate  of  individuals.  And  the 
limit  to  sooia]  complexity  can  be  arrived  at,  only  with  the 
establishment  of  the  equilibrium,  just  described,  betweoi 
•ooia)  and  individual  forces. 

%  176.  Here  presents  itself  a  final  question,  which  has  pro* 
bably  been  taking  a  more  or  less  distinct  shape  in  the  minda 
af  many,  while  reading  this  chapter.  "  If  Evolution  of  every 
kind,  is  an  increase  in  oomplezitv  of  struotnre  and  functioD 
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that  is  incidental  to  tiie  onirersal  process  of  eqniKbratioi^- 
and  if  eqoilibratioa  most  end  in  complate  rost ;  what  is  thtt 
fate  towards  which  aU  things  tend  f  If  the  Solar  System 
is  slowly  dissipating  its  forces — if  the  San  is  losing  his  heat 
at  a  rate  which  will  tell  in  miUiona  of  years — if  with 
diminntion  of  the  San's  radiations  there  mnst  ^  on  a 
diminution  in  the  activity  of  geologic  and  meteorologio 
processes  as  well  as  in  the  qoantity  of  vegetal  and  animal 
existence— if  Man  and  Society  aro  similarly  dependent  on 
this  supply  of  force  that  is  gradoally  coming  to  an  end ;  are 
we  not  manifestly  progressing  towards  omnipresent  death  7" 

That  such  a  state  most  be  the  oatcome  of  the  processes 
everywhere  going  on,  seems  beyond  doabt.  Whether  any 
ulterior  process  may  reverse  these  changes,  and  initiate  a 
new  life,  is  a  qnestion  to  be  considered  berealtar.  Fot  the 
present  it  most  suffice  that  the  proximate  end  of  all  the 
transformations  we  have  traced,  is  a  state  of  quiescence* 
This  admits  of  a  priori  proof.  It  will  soon  become  apparent 
that  the  law  of  equilibration,  not  less  than  the  preceding 
general  laws,  is  deducible  from  the  persistence  of  force.    '- 

We  have  seen  (§  74)  that  phenomena  are  iuterpretable 
only  as  the  result*  of  nniverHally-fioexiBtent  forces  of  &ttrao> 
tionand  repulsion.  These  universally-coexiatantforceeof  at- 
traction and  repulsion,  are,  indeed,  the  complementary  aspect* 
of  that  absolutely  persistent  force  which  is  the  ultimate  datum 
of  consciousness.  Just  in  the  same  way  that  the  equality  of 
action  and  re-action  it  a  corollary  from  the  persistence  of 
force,  since  their  inequality  would  imply  the  disappearanoe 
of  the  differential  force  into  nothing,  or  its  appearance  out  dF 
nothing ;  so,  we  cannot  become  conscious  of  an  attractive 
force  without  becoming  simultaneously  conscious  of  an  equal 
and  opposite  repulsive  force.  For  every  ezpenence  ol  s 
muscular  tension,  (under  which  form  alone  we  can  immedi- 
ately know  an  attraoUve  force,)  presupposes  an  equivaleot 
resistance — a  resistance  shown  in  the  coonter-balancing  pre^ 
sure  ot  the  body  against  neighbouring  otgecta,  or  in  diat 
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•IwDrptioa  of  totee  whioh  givee  motum  to  the  body,  or  in 
botli — a  TesiBtaDce  which  we  cannot  conoeire  as  other  than 
equal  (o  the  tenaion,  withoat  conceiving  force  to  hare  either 
appeared  or  disappeared,  and  so  denying  the  persistence  of 
force.  And  from  this  necessary  correlation,  results  our  ina- 
bility, before  pointed  out,  of  interpreting  any  phenomena 
save  in  terms  of  these  correlatives — an  inability  shovn  alike 
io  the  compulsion  we  are  under  to  think  of  the  statical  forces 
which  tangible  matter  displays,  as  due  to  the  attraction  and 
repulsion  of  its  atoms,  and  in  the  compulsion  we  are  under  to 
think  of  dynamical  forces  exercised  through  space,  by  regard- 
ing  space  as  filled  with  atoms  similarly  endowed.  Thus  &om 
the  existence  of  a  force  that  is  for  ever  unchangeable  in  quan- 
tity, there  follows,  as  a  necessary  corollary,  the  co-extensive 
existence  of  these  opposite  forms  of  force — forms  under 
which  the  conditions  of  our  consciousness  oblige  us  to  repre- 
sent that  absolute  force  which  transcends  our  knowledge. 

But  the  forces  of  attraction  and  repulsion  being  univer- 
sally co-existent,  it  follows,  as  before  shown,  that  all  motion 
is  motion  under  resistance.  Units  of  matter,  solid,  liquid, 
aeriform,  or  ethereal,  filling  the  space  which  any  moving 
body  traverses,  ofier  to  enoli  body  the  resistance  consequent 
on  their  cohesion,  or  their  inertia,  or  both.  In  other  words, 
the  denser  or  rarer  medium  which  occupies  the  places  from 
moment  to  moment  passed  through  by  such  moving  body, 
having  to  be  expelled  from  them,  as  much  motion  is  ab- 
stracted from  the  moving  body  as  is  given  to  the  medium  ia 
expelling  it  from  these  places.  This  being  the  condition 
ander  which  all  motion  occurs,  two  corollaries  result.  The 
first  is,  that  the  deductions  perpetually  made  by  the  com- 
municatioa  of  motion  to  the  resisting  medium,  cannot  but 
bring  the  motion  of  the  body  to  an  end  in  a  longer  or  shorter 
time.  The  second  is,  that  the  motion  of  the  body  cannot 
cease  until  these  deductions  destroy  it.  In  other  words, 
noorement  mubt  oontinue  till  equilibration  takes  place ;  and 
equilibration  must  eventnally  take  place.     Both  these  ore 
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maoifest  deduotions  from  the  persistenoe  of  force.  To  say 
that  the  whole  or  part  of  a  body'i  motioa  can  disappear,  save 
by  transfer  to  sometMiig  which  resists  its  motian,  ia  to  say 
that  the  whole  or  part  of  its  motioa  can  disappear  without 
eBeot;  which  ia  to  deny  the  penisteooe  of  force.  Con- 
Tersely,  to  say  that  the  medium  trareraed  oan  be  moved  out  of 
the  body's  path,  without  deducting  from  the  body's  motion, 
ia  to  say  that  motion  of  the  medium  oan  arise  out  of  no- 
thing ;  which  is  to  deny  the  persistence  of  foroo.  Hence 
this  primordial  truth  is  our  immediate  warrant  for  the  con- 
clusions, that  the  changes  whioh  Erolntion  presents,  cannot 
end  until  equilibrium  is  reached ;  and  that  equilibrium  mnn 
at  last  be  reached. 

Equally  necessary,  because  equally  dedncible  ft^^m  this 
same  truth  that  transcends  proof,  are  the  foregoing  proposi- 
tions respeoting  the  establishmont  and  maintenance  of  mov- 
ing equilibria,  under  their  several  aspects.  It  follows  from 
the  persistenoe  of  force,  that  the  various  motions  possessed 
by  any  aggregate,  either  as  a  whole  or  among  ite  parts,  must 
be  severally  dissipated  by  the  resistances  they  sererally  en- 
counter ;  and  that  thus,  such  of  them  as  are  least  in  amount, 
or  meet  with  greatest  opposition,  or  both,  will  be  brought  to 
ft  dose  while  the  others  continue.  Henoe  in  every  diversely 
moving  aggregate,  there  results  a  oomparatively  early  dissi- 
pation of  moUona  which  are  smaller  and  much  resisted ;  fol- 
lowed by  long-oontinnance  of  the  larger  and  less-resisted 
motions ;  and  so  there  arise  dependent  and  independent 
moving  equilibria.  Hence  also  may  be  inferred  the  tend- 
ency to  conservation  of  such  moving  equilibria.  For  the 
new  motion  given  to  the  parts  of  a  moving  equilibrium  by 
a  disturbing  foroe,  must  either  be  of  such  kind  and  amount 
that  it  cannot  be  dissipated  before  the  pre.«xi8tiiig  motions, 
in  which  case  it  brings  the  moving  equilibrium  to  an  end ; 
or  else  it  must  be  of  such  kind  and  amount  that  it  can  be 
dissipated  before  the  pre-existing  motions,  in  which  cam 
the  moving  eqnilibrinm  ia  re-established. 
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Tlias  from  the  pendateace  of  force  follov,  not  only  the 
Twioiu  direct  and  indirect  equilibrations  going  on  around, 
together  with  that  coAmical  equilibration  vhioh  brings  Evo- 
lution  under  all  its  forms  to  a  close ;  but  also  those  less 
manifest  equilibrations  shovn  in  the  re-adjuatmenta  of 
tnoviog  equilibria  that  have  been  disturbed.  By  this 
ultimate  principle  is  provable  the  tendency  of  every 
organism,  disordered  by  some  anusnal  influence,  to  return  to 
H  balanced  state.  To  it  also  may  be  traced  the  capacity, 
possessed  in  a  slight  degree  by  individuals,  and  in  a  greater 
degree  hy  species,  of  becoming  adap^  to  new  circumstances. 
And  not  le«  does  it  afford  a  basis  for  the  inference,  that 
there  is  a  gradual  advance  towards  harmony  between  man's 
mental  nature  and  the  conditions  of  his  existence.  After 
finding  that  from  it  are  dedncible  the  various  oharaoteriatica 
of  Evolution,  we  finally  dnw  from  it  a  warrant  for  the 
belief,  that  Evolution  can  end  only  in  the  establishment  od 
the  greatest  perfection  and  the  most  complete  happineaa. 
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DISSOLUTION. 

f  177.  When,  in  Clmpter  XII.,  ire  glanced  at  the  cycle  of 
changes  throngh  which  eveiy  existence  passes,  in  its  pro- 
gress from  the  imperceptible  to  the  perceptible  and  again 
from  the  perceptible  to  the  imperceptible — ^when  these 
opposite  re^distribationa  of  matter  and  motion  were 
sererally  distinguished  as  Bvolntion  and  Dissolntion ;  the 
natm^s  of  the  two,  and  the  conditions  nnder  which  thc^ 
respectiTely  occur,  were  specified  in  general  terms.  Since 
then,  we  have  contemplated  the  phenomena  of  Evolation  in 
detail;  and  have  followed  them  out  to  those  states  of  equili- 
brium in  which  they  all  end.  To  complete  the  argument 
we  must  now  contemplate,  somewhat  more  in  detail  than 
before,  the  complementary  phenomeua  of  Dissolution.  Not, 
indeed,  that  we  need  dwell  long  on  Dissolution,  which  has 
none  of  those  rarious  and  interesting  aspects  which  EtoIu* 
tion  presents }  but  something  more  must  be  said  than  has 
yet  been  said.  ' 

It  was  shown  that  neither  of  these  two  antagonist  pro- 
cesses ever  goes  on  absolutely  unqualified  by  the  other; 
and  that  a  change  towards  either  is  a  differential  resnlt  of 
the  conflict  between  them.  An  erolving  aggregate,  while 
oo  the  average  losing  motion  and  integrating,  is  always,  in 
one  way  or  other,  receiving  some  motion  and  to  that  extent 
disintegrating;    and  after  the   integrative  changes   have 
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ceased  to  predominate,  tte  roception  of  motion,  thongli 
perpetuallj  checked  hy  ita  dissipation,  constantly  tends  to 
prodnce  a  reyerae  transformation,  and  erentnally  does  pro- 
duce it.  When  Evolution  has  run  its  course — when  the 
aggregate  has  at  length  parted  with  its  ezcess  of  motion, 
and  habitually  receires  as  much  from  its  environment  as  it 
habitually  loses — when  it  has  reached  that  eqnilibrimn  in 
which  its  changes  end ;  it  thereafter  remains  subject  to  all 
actions  in  its  environment  which  may  increase  the  quantity 
of  motion  it  contains,  and  which  in  the  lapse  of  time 
are  sore,  either  slowly  or  suddenly,  to  give  its  parts  such 
excess  of  motion  as  will  canse  disintegration.  According 
as  its  equilibrium  is  a  very  nnstable  or  a  very  stable  one, 
its  dissolution  may  come  quickly  or  may  be  indefinitely  de< 
layed — may  occur  in  a  few  days  or  may  be  postponed  for 
millions  of  years.  But  exposed  as  it  is  to  the  contingencies 
not  simply  of  its  immediate  neighbourhood  bnt  of  a  Universe 
everywhere  in  motion,  the  period  must  at  last  come  when, 
either  alone  or  in  company  with  soironnding  ^gregatea,  it 
has  its  parts  dispersed. 

The  process  of  dissolution  so  cansed,  we  have  here  to  look 
at  as  it  takes  place  in  aggregates  of  different  orders.  The 
conrse  of  change  being  the  reverse  of  that  hitherto  traced, 
we  may  properly  take  the  illustrations  of  it  in  the  reverse 
order — ^beginning  with  the  most  complex  and  ending  with 
the  most  simple. 

^  178.  Itegarding  the  evohition  of  a  society  as  at  onco 
an  increase  in  the  number  of  individuals  integrated  into  a 
corporate  body,  an  increase  in  the  masses  and  varieties  of 
the  parts  into  which  this  corporate  body  divides  as  well  aa 
of  the  actions  called  their  functions,  and  an  increase  in  the 
degree  of  combination  among  these  masses  and  their  fnnc- 
tioDs ;  we  shall  see  that  social  dissolution  conforms  to  the 
general  law  in  being,  materially  considered)  a  disintegration, 
and,  dynamically  considered,  a  decrease  in  the  movements 
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of  wholes  aod  m  incrcftae  in  the  movements  of  ports ;  wLile 
it  fhrther  conforms  to  tlie  general  law  in  being  caused  by 
an  excess  of  motion  in  some  way  or  other  receiyed  from 
withont. 

It  is  obvious  that  the  social  dissolution  which  follows  the 
aggression  of  onotlier  nation,  and  which,  as  history  shows 
US,  is  apt  to  occnr  when  social  evolution  has  ended  and 
decay  has  begun,  is,  under  its  broadest  aspect,  the  incidence 
of  a  new  external  motion;  and  when,  as  sometimeB 
happena,  the  conqnered  socie^  is  dispersed,  its  dissolu- 
tion is  literally  a  cessation  of  those  corporate  movements 
which  the  society,  both  in  its  army  and  in  its  indnstrial 
bodies,  presented,  and  a  lapse  into  individual  or  uncombined 
movements — the  motion  of  noits  replaces   the  motion  of 


It  cannot  be  qnestioned,  either,  that  when  plague  or  bmine 
at  home,  or  a  revolution  abroad,  gives  to  any  society  an  nn- 
nsnal  shock  that  causes  disorder,  or  incipient  dissolution, 
there  results  a  decrease  of  integrated  movements  and  an  in- 
crease of  disintegrated  movements.  As  the  disorder  pro- 
gresses, the  political  actions  previously  combined  nnder  one 
government  become  uncombined ;  there  arise  the  antegon- 
ietio  actions  of  riot  or  revolt.  Simnltaneously,  the  indoe- 
trial  and  commercial  processes  that  were  co-ordinated 
throaghoat  the  whole  body  politic,  are  broken  up;  and 
only  the  local,  or  small,  trading  transactioQS  continne. 
And  each  forther  disorganizing  change  diminiBhes  the 
joint  operations  by  whidi  men  satisfy  their  wants,  and 
leaves  them  to  satisfy  their  wants,  so  far  as  they  can,  by 
separate  operations.  Of  the  way  in  which  sach 

d  iflintegrations  are  liable  to  be  set  up  in  a  society  that  has 
evolved  to  the  limit  of  its  lype,  and  reached  a  state  of 
moving  equilibrium,  a  good  iUustration  is  fumiehed  by 
Japan.  The  finished  &brio  into  which  ita  people  had 
organized  themselves,  maintained  an  almost  constant  state 
BO  long  as  it  was  preserved  from  fresh  external  forces.     Bat 
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u  BOon  aa  it  recnred  an  impact  from  Koropeao  cirilizatiou, 
partly  by  armed  aggreasion,  partly  by  commHTcial  impulse, 
partly  by  the  inBnence  of  ideas,  this  fabric  began  to  &11  to 
pieces.  There  is  now  in  progress  a  political  dissolntion. 
Probably  a  political  re-organization  will  follow ;  but,  be  ihia 
as  it  nay,  tbe  change  thus  far  produced  by  an  enter  action 
is  a  change  towards  dissolution— a  change  &om  integrated 
motions  to  disintegrated  motions. 

Even  where  a  society  that  has  developed  into  the  highest 
fbnn  permitted  by  the  characters  of  its  nnits,  begina  there- 
^ter  to  dwindle  uid  decay,  the  progreBsive  dissolution  v 
still  essentially  of  the  snme  nature.  Decline  of  numbers  is, 
in  snch  case,  brought  about  partly  by  emigration ;  for  a 
society  having  the  fixed  structure  in  which  evolution  ends, 
is  necessarily  one  that  will  not  yield  and  modify  under 
pressure  of  population ;  so  long  as  its  atmcture  will  yield 
and  modify,  it  is  still  evolving.  Hence  the  surplus  popul^ 
tion  continually  produced,  not  held  together  by  an  organiza- 
tion that  adapts  itself  to  an  augmenting  number,  is  continually 
dispersed :  the  influences  brought  to  bear  on  &e  citizens  by 
other  sonietiefl,  cause  their  detachment,  and  there  is  an  in> 
crease  in  the  oncombined  motions  of  units  instead  of  an  in* 
crease  of  combined  motions.  Gradually  as  rigidity  becomes 
greater,  and  the  society  becomes  still  less  capable  of  being 
re-m(Milded  into  the  form  required  for  successful  competition 
with  growing  ai^d  more  plastic  societies,  the  number  of 
citizens  who  can  live  within  its  unyielding  framework 
becomes  positively  smaller.  Hence  it  dwindles  both 
through  continued  emigration  and  through  the  diminished 
multiplication  that  follows  innutrition.  And  this  further 
dwindling  or  dissolution,  caused  by  the  number  of  those 
who  die  becoming  greater  than  the  number  of  those 
who  survive  long  enough  to  rear  ofijspring,  is  similarly  a 
decrease  in  the  total  quantity  of  combined  motion  and  an 
mcrease  in  the  quantity  of  nncombined  motion— aa  we  shall 
in^-soiitlyseo  wbunwe  come  to  deal  with  individual  dissolution. 
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ConBideriii^,  then,  that  social  aggregates  differ  bo  mDcb 
(70m  aggregates  of  other  kind^,  formed  as  they  are  of  imits 
held  together  loosely  and  indirectly,  in  such  variable  vaja 
by  sach  complex  forces,  the  process  of  dissolution  among 
them  oonforma  to  the  general  law  qoite  as  clearly  as  could 
be  expected. 

§  179.  When  from  these  super-organic  aggregates  we  de- 
scend to  organic  ^gregates,  the  tmth  th^t  Dissolution  is  a 
disintegration  of  matter,  caused  by  the  reception  of  ad- 
ditional motion  from  without,  becomes  Easily  demonstrable. 
We  will  look  first  at  the  tranafomiation  and  afterwards  at 
its  cause. 

Death,  or  that  final  equilibration  which  precedes  dissolu- 
tion, is  the  bringing  to  a  close  of  all  those  conspicooua 
integrated  motions  that  arose  during  evolution.  The 
impulsions  of  the  body  from  place  to  place  first  cease ;  pre- 
sently the  limbs  cannot  be  stirred ;  later  still  the  respira- 
tory actions  stop ;  finally  the  heart  becomes  stationary,  and, 
with  it,  the  circulating  fluids.  That  is,  the  transformation 
uf  molecular  motion  into  the  motion  of  masses,  comes  to 
■n  end ;  and  each  of  these  motions  of  masses,  as  it  ends, 
disappears  into  molecular  motions.  What  next  takes  place  t 
We  cannot  say  that  there  is  any  further  transformation  of 
sensible  movements  into  insensible  movements ;  for  sensible 
movements  no  longer  exist.  Nevertheless,  the  process  of 
decay  involves  an  increase  of  insensible  movements;  since 
these  are  far  greater  in  the  gases  generated  by  decomposi- 
tion, than  they  are  in  the  fluid-solid  matters  out  of  which  the 
gases  arise.  Bach  of  the  complex  chemical  units  composing 
an  organic  body,  possesses  a  rhythmic  motion  in  which  its 
many  component  units  jointly  partake.  When  decompositioii 
breaks  up  these  complex  molecules,  and  their  constituents 
assnme  gaseous  forms,  there  ia,  besides  that  increase  of 
motion  implied  by  the  dififusion,  a  resolution  of  snch 
motions  as  the  aggregote  molecules  possessed,  into  motiooi 
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if  their  oonatitneiit  moIecnleB.  So  that  ia  organic  disaolu- 
tioa  we  liaTe,  first,  an  end  pat  to  tliat  trtmaformation  of  the 
motion  of  tmits  into  ihe  motion  of  ^^regates,  which  con- 
Btitntes  evolution,  dynamically  considered;  and  we  have 
also,  though  in  a  subtler  senBe,  a  transformation  of  the 
motion  of  uggregatea  into  the  motion  of  units.  Still  it  in 
not  thus  shown  that  organic  disBolution  fully  answers  to  the 
general  definition  of  dissolution — the  ahaorption  of  motion 
and  concotnitant  disintegration  of  matter.  The  disintegra- 
tion of  matter  is,  indeed,  conspicnona  enough ;  but  the  ab- 
sorption of  motion  is  not  conspicuous.  True,  the  fact  that 
motion  has  been  absorbed  may  be  inferred  from  the  fact 
that  the  particles  prcvions]y  integrated  into  a  solid  mass, 
occupying  a  small  space,  have  most  of  them  moved  away 
from  cue  another  and  now  occupy  a  great  space ;  for  the 
motion  impbed  by  this  transposition  must  have  been  ob- 
tained from  somewhere.  Bat  ita  source  is  not  obvious.  A 
little  search,  however,  will  bring  us  to  its  derivation. 

At  a  temperature  below  the  freezing  point  of  water,  d»> 
composition  of  organic  matter  does  not  take  place — the 
integrated  motions  of  the  highly  integrated  molecules  are 
not  resolved  into  the  disintegrated  motions  of  their  com- 
ponent molecules.  Dead  bodies  kept  at  this  temperature 
for  an  indefinitely  long  period,  are  prevented  from  decom- 
posing for  an  indefinitely  long  period :  witness  the  fi^zen 
carcases  of  Mammoths— Elephants  of  a  species  long  ago 
extinct — that  are  foond  imbedded  in  tlie  ice  at  the  mouths 
of  Siberian  rivers;  and  which,  though  they  have  been  there 
for  many  thousands  of  years,  have  fiesh  so  fresh  that  when 
at  length  exposed,  it  is  devoured  by  wolves.  What  now  is 
the  meaning  of  anch  exceptional  preservations  f  A  body 
kept  below  freezing  point,  is  a  body  which  receives  very 
little  heat  by  radiation  or  conduction ;  and  the  reception  oi 
but  little  heat  is  the  reception  of  bnt  little  molecular  motion. 
That  is  to  say,  in  an  environment  which  does  not  furnish  it 
with  moleculu:  motion  passing  a  certain  amount,  an  organio 
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body  does  oot  nnclergo  diesolation.  Confirmatoi^ 

evidence  ia  yielded  by  the  variaticms  ia  rate  of  dissolation 
which  accotnpaiiy  TariationB  of  temperatoFe.  All  know  that 
in  cool  weather  the  organic  anbatances  used  in  onr  hoose- 
holds  beep  longer,  aa  we  say,  than  in  hot  weather.  Equally 
certain,  if  leaa  fomiliar,  is  the  fact  that  in  tropical  climates 
decay  proceeda  mnch  more  rapidly  than  in  temperate 
climates.  Thnn,  in  proportion  as  the  molecular  motion  of 
sarronnding  matter  is  great,  the  dead  or^nism  receives  an 
abundant  supply  of  motion  to  replace  the  motion  continually 
taken  up  by  the  dispersing  molecules  of  the  gases  into 
which  it  is  being  disintegrated.  The  still  quicker 

decompositions  produced  by  exposure  to  artificiaOyTaised 
temperatures,  afford  further  proofe ;  aa  instance  those  which 
occur  in  cooking.  The  charred  surfaces  of  parts  that  bava 
been  mnch  heated,  show  as  that  the  molecular  motioa 
absorbed  has  served  to  dissipate  in  gaseooa  forms  all  the 
elements  but  the  carbon. 

The  nature  and  caose  of  Dissolution  are  thus  clearly  di^ 
played  by  the  aggregates  which  so  clearly  display  the 
nature  and  cause  of  Evolution.  One  of  these  aggregates 
being  composed  of  that  peculiar  matter  to  which  a  large 
quantity  of  constitutional  motion  gives  great  plasticity,  and 
Uie  ability  to  evolve  into  a  highly  compound  form  (§  103)  j 
we  see  tbat  after  evolution  has  ceased,  a  very  nr^derata 
unount  of  molecular  motion,  added  to  that  already  locked 
up  in  its  peculiar  matter,  suffices  to  cause  dissolution, 
liiongh  at  death  there  is  reached  a  stable  equilibrium 
among  the  sensible  masses,  or  organs,  which  make  up  the 
body;  yet,  as  the  insensible  units  or  molecules  of  which 
these  organs  consist  are  in  unstable  equilibrium,  small 
incident  forces  suffice  to  overthrow  them,  and  hence  disio* 
tegration  proceeds  rapidly. 

{  180.  Moat   inorganic  aggregates,   having   arrived   at 
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dense  forma  in  which  comparatirely  littlR  motion  is  retained, 
nmain  long  without  marked  changes.  Each  has  lost  so 
much  motion  in  pasdng  from  the  disintegrated  to  the  inte- 
grated state,  that  mach  motion  must  be  given  to  it  to 
caose  resumption  of  the  disintegrated  state;  a^d  an  im- 
mense time  may  elapse  before  there  occur  in  the  enTiron- 
ment,  changes  great  enongh  to  communicate  to  it  tho 
reqaisite  qnantity  of  motion.  We  will  look  first  at  those 
exceptional  inorganic  aggregates  which  retunmach  motion, 
and  therefore  readily  midergo  dissolution. 

Among  these  are  the  liquids  and  volatile  solids  which 
dissipate  nnder  ordinary  conditions — water  that  evaporates, 
carbonate  of  ammonia  that  wastes  away  by  the  dispersion  of 
its  molecules.  In  all  such  cases  motion  is  absorbed;  and 
always  the  dissolntion  is  rapid  in  proportion  as  the  quantity 
of  heat  or  motion  which  the  ^^^gated  mass  receives  from 
its  environment  is  great.  Kext  come  the  cases  in 

which  the  molecoles  of  a  highly  integrated  or  solid  aggre- 
gate, are  dispersed  among  the  molecules  of  a  less  integrated 
or  liquid  aggregate;  as  in  aqnenns  solutions.  One  evidence 
that  this  disintegration  of  matter  has  for  its  concomitant 
the  absorption  of  motion,  is  that  soluble  substances  dissolve 
the  mrae  quickly  the  hotter  the  water :  supposing  always  that 
DO  elective  affinity  comes  into  play.  Another  and  still  more 
oonclnsive  evidence  is,  that  when  crystals  of  a  given  tem- 
perature are  placed  in  water  of  the  same  temperature,  the 
process  of  solution  is  accompanied  by  a  fall  of  tempera- 
ture—often  a  very  great  one.  Omitting  instances  in 
which  some  chemical  action  takes  place  between  the  salt 
■nd  the  wa'er,  it  is  a  uniform  law  that  the  motion  which 
disperses  the  molecules  of  the  salt  through  the  water,  is 
at  the  expense  of  the  molecular  motion  possessed  by  the 
water. 

Masses  of  sediment  accumulated  into  strata,  afterwards 
compressed  by  many  thousands  of  feet  of  snperincumbenk 
strata,  and  reduced  in  course  of  time  to  a  solid  state, 
24 
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nay  i^m^  for  millioiu  of  yoara  onchanged ;  but  in  uk 
seqneot  miUionB  of  years  they  aie  inevitably  exposed  to 
disint^^ratin^  actions.  Raised  along  with  other  SQcb  massm 
into  a  continent,  donnded  and  exposed  to  rain,  frost,  and 
the  grinding  actions  of  glaciers,  they  bare  tboir  puticles 
{{radnally  separated,  carried  away,  and  widely  dispersed. 
Or  when,  as  otherwise  happens,  the  encroaching  sea  reiwihes 
I  hem,  the  oudermined  cli&  which  they  form  hH  from  time 
to  time,  breaking  into  fragments  of  all  Bises ;  the  waves, 
rolling  about  the  small  pieces,  and  in  storms  taming  aver 
end  knocking  bother  the  larger  blocks,  reduce  Uiem  to 
boulders  and  pebbles,  and  at  last  to  sand  and  mad.  Even  if 
portions  of  the  disint^jated  strata  accnmnlate  into  shingle 
banks,  which  afterwards  become  solidified,  the  process  of 
dissolution,  arrested  thongb  it  may  be  for  some  enoimons 
geologic  period,  is  finally  resomed.  As  many  a  shore 
shows  us,  the  conglomerate  itself  is  sooner  or  later  sabject- 
to  the  like  processes;  and  its  cemented  masses  of  hetero- 
geneons  components,  lying  on  the  beach,  are  broken  ap  and 
worn  away  by  impact  and  attrition — that  is,  by  oommanicated 
mechanical  motion. 

Wben  not  thns  effocted,  the  disintegration  is  effected  by 
communicated  moleonW  motion.  The  consolidated  stratum, 
located  in  some  area  nf  sabsidenoe,  and  brought  down  nearer 
and  nearer  to  the  regions  occupied  by  molten  matter,  oomes 
eventually  to  have  its  particles  bronght  to  a  plastic  state  by 
heat,  or  finally  melted  down  into  liquid.  Whatever  may  be 
its  subsequent  transformations,  the  transformation  then  ex- 
hibited  by  it  is  an  absorption  of  motion  and  disintegration 
of  matter. 

Be  it  simple  or  compound,  small  or  large,  a  ciyital  or  a 
mountain  chain,  every  inorganic  aggregate  on  the  Earth, 
thus,  at  some  time  or  other,  undergoes  a  reversal  of  those 
changes  undergone  during  its  evolution.  Mot  that  it  usually 
passes  back  completely  from  the  perceptible  into  the  impei^ 
oeptible;  as  organic  aggregates   do  in  great  part,  if  not 
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wbolty.  But  still  its  disintegration  and  dispersion  oarry 
H  some  distance  on  the  vnj  towards  the  imperceptible;  and 
there  are  reasons  for  thinking  that  its  arrival  there  is 
but  delayed.  At  a  period  immeasorably  remote,  every  snoh 
inorgauio  t^gr^ate,  along  with  oU  nndissipated  remnants 
of  oi^anic  aggregates,  must  be  reduced  to  a  stote 
diSUsiun,    and    bo    complete   the  cycle   of    itb 


§  181.  For  the  Earth  as  a  whole,  when  ib  has  goiw 
throsgh  the  entire  series  of  its  ascending  transfonoataona, 
must  remain,  like  all  am^er  aggregates,  exposed  to  the 
contingencies  of  its  euTironment ;  and  in  the  oonrse  of 
those  ceaseless  changes  in  progress  thronghont  a  Unireree 
of  which  all  parts  are  in  motion,  mnst,  at  some  period  be- 
yond the  ntmoat  stretch  of  imagination,  be  subject  to  forces 
sufficient  to  cause  its  complete  disintegration.  Let  ns 
ghince  at  the  forces  competent  to  disintegrate  it. 

In  his  essay  on  "  The  Inter-action  of  Katnral  Forces," 
Prof.  Helmholtz  states  the  thermal  equivalent  of  the  Earth's 
movement  through  space,  as  calculated  on  the  now  received 
datum  of  Mr.  Joule.  "  If  our  Earth,"  he  says,  "  were  by  a 
sodden  shock  brought  to  rest  in  her  orbit, — ^which  is  not  to 
be  feared  in  the  existing  arrangement  of  onr  system — by 
such  a  shock  a  quantity  of  heat  would  be  generated  equal 
to  that  produced  by  the  combustion  of  fourteen  snch  Earths 
of  solid  coal.  Mining  the  most  unfavourable  assumption 
KB  to  its  capacity  for  heat,  that  is,,  placing  it  equal  to  that 
of  water,  the  mafis  of  the  Earth  would  thereby  be  heated 
11,200  degrcQsj  it  would  therefore  bo  qiute  fused,  and  for 
tho  most  part  reduced  to  vapour.  If  then  the  Earth, 
after  having  been  thus  brought  to  rest,  should  fall 
into  the  Sun,  which  of  course  would  be  the  case,  the 
quantity  of  beat  developed  by  the  shock  would  be  400 
times    greater."  Kow    though    tiaa    calculation 

■eems  to  be  nothing   to  the  purpose,  since  the   Earth  is 


.dbvGooyk" 


1^  DiBsoLtnnn. 

not  likely  to  be  Boddenly  arrested  in  its  orbit  and  not  hkclf 
therefore  snddenly  to  &11  into  the  Snn ;  yet,  as  before  pointed 
out  (§  171),  there  is  a  force  at  work  which  it  ia  held  most 
at  last  brin^  the  Earth  into  the  Sun.  This  force  ia  the  re- 
sistance of  the  ethereal  mediam.  From  ethereal  reeiatanoa 
is  inferred  a  retardation  of  all  moving  bodies  in  the  Solar 
System — a  retardation  which  certain  astronomers  contend 
even  now  ahows  ita  efiecta  in  the  relatire  neaniesa  to  one 
another  of  the  orbits  of  the  older  planets.  If,  then,  retarda- 
tion ia  going  on,  there  mnst  come  a  time,  no  matter  how 
remote,  when  the  slowly  diminishing  orbit  of  the  Sardi  will 
end  in  the  Son ;  and  thongh  the  qoantity  of  molar  motion 
to  be  then  transformed  into  molecular  motion,  will  not  be 
so  great  as  that  which  the  calculation  of  Helmholtz  supposes, 
it  will  be  great  enough  to  reduce  the  substance  of  the  Eartii 
to  a  gaaeous  Htat«. 

This  dissolution  of  the  Earth,  and,  at  intervals,  of  every 
otlier  planet,  is  not,  however,  a  dissolutioD  of  the  Solar 
System.  Viewed  in  their  eitsemhle,  all  the  changes  ex- 
hibited throughout  the  Solar  System,  are  incidents  accom- 
panyisg  the  integration  of  the  entire  matter  composing  it : 
the  tooal  integration  of  which  each  planet  is  the  scene, 
completing  itself  long  before  the  general  integr^on  is 
complete.  Biit  each  secondary  mass  having  gone  through 
its  evolution  and  reached  a  state  of  equilibrium  among  ita 
parts,  thereafter  continues  in  its  extinct  state,  nntil  by  th» 
■till  progressing  general  integration  it  is  brought  into  the 
central  mass.  And  though  each  such  union  of  a  secondary 
mass  with  the  central  mass,  implying  transformation  of 
molar  motion  into  molecular  motion,  causes  partial  dif. 
fusion  of  the  total  mass  formed,  and  adds  to  the  quantify  o] 
motion  that  haa  to  be  dispersed  in  the  shape  of  light  and 
heat ;  yet  it  doea  but  postpone  the  period  at  which  the  total 
mass  mnst  become  completely  integrated,  and  its  excess  ol 
contained  motion  radiated  into  space. 
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*  (  162.  Here  we  come  to  the  qaeBtion  raised  at  the  closa 
of  the  last  chapter — does  Erolation  as  a  whole,  like  fiTola- 
tion  in  detail,  advance  towards  complete  qoiescenoe  J  la 
that  motionless  state  called  death,  which  ends  Evolation  in 
organic  bodies,  tjrpical  of  the  anivertnl  death  in  which  Etc-  ■, 
lation  at  large  mnst  end  ?  And  have  we  thns  to  contem* 
plate  as  the  outcome  of  things,  a  boundless  space  holding 
here  and  there  extinct  sans,  &ted  to  remain  for  ever  with- 
ont  fiirther  <^iuige. 

To  Bo  speculative  an  inquiry,  none  bat  a  specnlatire 
answer  is  to  be  expected.  Sach  answer  as  may  be  ventured, 
mnst  be  taken  leas  as  a  positive  tmswer  than  as  a  demoner 
to  the  conclnsion  that  the  proximate  result  mnst  be  the 
nltimate  resnlt.  K,  pashing  to  its  extreme  the  ailment 
that  Evolntion  mast  come  to  a  close  in  complete  equilibrium 
or  rest,  the  reader  suggests  that  for  aught  which  appears  to 
the  contrary,  the  Universal  Death  thus  implied  will  con- 
tinne  indefinitely,  it  is  legitimate  to  point  out  how,  on 
carryug  the  argument  still  fbrlher,  we  are  led  to  infer  a 
sabsequent  Universal  Ufe.  Let  as  Bee  what  may  be 
assigned  as  grounds  for  inferring  this. 

It  has  been  already  shown  that  all  eqnilibratwn,  so  iw 
as  we  can  trace  it,  is  relative.  The  dissipation  of  a  body's 
motion  by  communication  of  it  to  snrroonding  matter,  s(did, 
liquid,  gaseous,  and  ethereal,  brings  the  foody  to  a  fixed 
position  in  relation  to  the  matter  that  abstracts  its  motion. 
Bat  all  ite  other  motions  continue.  Further,  this  motion, 
tlie  disappearance  <^  which  caases  relative  eqoilibration,  is 
not  lost  bat  nmply  transferred.  Whether  it  is  directly 
transformed  into  insensible  motion,  as  happens  in  the  case 
of  die  Sun ;  or,  whether,  as  in  the  sensible  motions  going 
on  aronnd  ns,  it  is  directly  transformod  into  smaller  sensible 

*  Tlungh  tbia  diftptcr  it  Dew,  thii  Kctian,  and  ths  one  followiiig  il^  ara 
not  Bew.  In  tbe  first  edition  the;  were  inulnded  in  tiie  fiaal  teetion  <*  tlM 
foregoing  chapter.  Wbilo  rabrtaaUollr  ths  aame  aa  bttora,  the  aigniiieTit 
ha*  been  in  aome  pUcM  abhnTiateil  aud  in  other  place*  eufoteed  bv  addl- 
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motiona,  and  these  into  still  emaHer,  until  they  become  io- 
BeofiiblG}  matters  not.  In  every  instance  the  nltimEite  result 
is,  that  whatever  motion  of  tsasees  is  lost,  re-appears  aa 
molecnloT  motion  perrading  space.  Thus  the  questions  we 
have  to  consider,  are — Whether  after  the  completion  of  all 
the  relative  equiiibrationa  which  bring  Evolution  to  a  close, 
there  remain  any  fiirther  eqnilibratis&s  to  be  effected  T— 
Whetber-there  are  any  other  motions  of  masses  that  must 
eventually  be  transformed  into  molecular  motion  f — ^And  if 
there  are  snch  other  motions,  what  moat  be  the.  conseqnenca 
when  the  molecular  motion  generated  by  their  tiansformi^ 
tion,  is  added  to  that  which  already  exists  J 

To  the  first  of  these  questions  the  answer  is,  that  there  do 
remain  motionB  which  are  nndiminisbed  by  all  the  relative 
eqnilibrationB  we  have  considered ;  namely,  the  motions  of 
translation  possessed  by  those  vast  masses  of  matter  called 
stars — ^remote  sans  that  are  probably,  like  oar  own,  surw 
rounded  by  circling  groups  of  plimets.  The  belief  that  the 
stars  are  fixed,  has  long  sinoe  been  abandoned :  observatioii 
has  proved  many  of  them  to  have  sensible  proper  motions. 
Moreover,  it  has  been  ascertained  by  measurement  that  in 
relation  to  the  stars  nearest  to  as,  our  own  star  travels  at 
tho  rate  of  about  half  a  million  miles  per  day ;  and  if,  as  is 
admitted  to  be  not  improbable,  our  own  star  is  moving  ia 
the  same  direction  with  adjacent  stars,  its  absolute  velocity 
may  be,  and  most  likely  is,  immensely  greater  than  this. 
Now  no  each  changes  as  those  taking  place  within  the  Solar 
System,  even  when  carried  to  the  extent  of  integrating  the 
whole  of  its  natter  into  one  mass,  and  difFadng  all  its 
relative  motions  in  an  insensible  form  through  space,  caa 
aSbot  thrae  sidereal  motions.  Hence,  there  appears  no  alter- 
native bat  to  infer  that  they  must  remain  to  be  equilibrated 
by  some  sabseqnent  process. 

The  next  question  that  arises  is — To  what  law  do  sidereal 
motions  conform  f  And  to  this  question  Astronomy  repbes— 
*^he  law  of  gravitation.    The  movements  of  binary  stars  have 
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proTod  this.  The  periodio  times  o{  sauiry  binary  stars  hara 
beena  calculated  on  tlie  aasmnption  that  their  TevolntioitB  are 
determined  hj  a  force  like  that  which  reflates  the  reroln* 
tions  of  planets  and  satellites ;  and  the  snbseqnent  perfor- 
mances of  their  revolutions  in  the  predicted  periods,  have 
,  verified  the  assumption.  If,  then,  these  remote  bodies  are 
centres  of  gravitation— if  we  infer  that  all  other  stars  are 
centres  of  gravitation,  as  we  may  foirl;  do— and  if  we  draw 
the  unavoidable  corollary,  that  the  gravitative  force  which 
so  conspicnoualy  affects  stars  that  are  near  one  another, 
also  aflects  remote  stars;  we  must  conclade  that  all  the 
members  of  onr  Sidereal  Sjmtem  gravitate,  individnally  and 
collectively. 

Bat  if  these  widely-dispersed  moving  masBca  mntnally 
gravitate,  what  mast  happen  f  There  appears  bat  one  ten- 
able answer.  They  cannot  preserve  their  present  arr&nge* 
ment :  the  irregular  distribution  of  onr  Sidereal  System 
being  snch  as  to  render  even  a  temporary  moving  equi- 
libriam  impossible.  If  the  stars  are  centres  of  an  attractive 
force  that  varies  invnsely  as  the  sqnare  of  the  distance, 
there  is  no  escape  from  the  inference  that  the  stmctare  of 
our  galaxy  is  undergoing  change,  and  must  continue  to 
undergo  change. 

Thus,  in  the  absence  of  tenable  alternatives,  we  are 
brought  to  the  positions : — 1,  that  the  uton  are  in  motion ; 
—2,  that  they  move  in  conformity  with  the  law  of  gravita> 
boa ;— 8,  that,  distribated  as  they  are,  they  cannot  move  in 
confcmnity  with  the  law  of  gravita^on,  without  under- 
going re-arrangement.  If  now  we  ask  the  nature  of  this 
re-arrangement,  we  find  our&etvea  obliged  to  infer  a  pro- 
gressive concentration.  Stars  at  present  dispersed,  must 
become  locally  aggregated ;  existing  aggregations  (except- 
ing, perhaps,  the  globular  clusters)  must  grow  more  dense ; 
uid  aggregations  must  coalesce  with  one  another.  That 
integration  has  been  progressing  throughout  past  eras,  we 
&and  to  be  indicated  by  the  structure  of  the  heavens,  in 
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general  and  in  delajl ;  and  of  the  extent  to  wliicli  it  lias  Is 
some  places  already  gone,  remarkable  instances  are  fomishei) 
by  the  Magellanic  clonda — two  closely-packed  agglomeia* 
tions,  not,  indeed,  of  single  Btara  only,  bnt  of  single  etara, 
of  clusters  regular  and  irregular,  of  uebnlse,  and  of  di&iised 
nebulosity.  Tliat  these  have  been  formed  by  mntoal  gravi* 
tation  of  puts  once  widely  scattered,  there  is  evidence  in 
the  barrenness  of  the  sarronndtng  celestial  spaces  :  the  na> 
becnla  minor,  especially,  being  seated,  as  Humboldt  says, 
in  "  a  kind  of  starless  desert," 

What  must  be  the  limit  of  sach  concentrations?  The 
mutual  attraction  of  two  stars,  when  it  so  far  predominates 
over  other  attractions  as  to  cause  approximation,  almost 
certainly  ends  in  the  formation  of  a  binary  star ;  since  the 
motions  generated  by  other  attractions  prevent  the  two 
stars  from  moving  in  straight  lines  to  their  common  centre 
of  gravity.  Between  small  clusters,  too,  having  also  certain 
proper  motions  as  clusters,  mntoal  attraction  may  lead,  not 
to  complete  nnion,  but  to  the  formation  of  binary  clusters. 
As  the  process  continues,  however,  and  the  clostera  beccmie 
larger,  they  must  move  more  directly  towards  each  other : 
thus  forming  clnaters  of  increasing  density.  While,  there- 
fore, during  the  earlier  stages  of  concentration,  the  pro* 
babilities  are  immense  f^&inst  the  actual  contact  of  these 
mutually-gravitating  masses ;  it  is  tolerably  manifest  that, 
as  the  concentration  increases,  collision  must  become 
probable,  and  ultimately  certain.  This  is  an  inference  not 
lacking  the  support  of  high  anthority.  8ir  John  Hersohe), 
treating  of  those  numerous  and  variously  -  aggregated 
clusters  of  atars  revealed  by  the  telescope,  and  citing  widi 
apparent  approval  his  father's  opinion,  that  the  mtae  diffiised 
and  irregular  of  these,  are  "  globular  cluatets  in  a  less  ad< 
vanced  state  of  condensation ;"  subsequently  remarks,  that 
"  among  a  crowd  of  sohd  bodies  of  whatever  size,  animated 
by  independent  and  partially  opposing  impulses,  motions  op- 
posite to  each  other  mitet  produce  collision,  destruction  of 
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ttAodiy,  and  mbsidstice  or  near  approacli  towftrds  ths 
centre  of  preponderant  attraction ;  while  those  which  oon* 
8pire>  or  vhich  remain  ontatanding  after  Bach  conflicts, 
mutt  ultimately  give  rise  to  circulation  of  a  permanent 
character."  Now  what  iB  here  alleged  of  these  minor 
clusters,  cannot  be  denied  of  larger  clusters ;  and  thus  the 
above-inferred  process  of  concentration,  appears  certain  to 
bring  about  an  increasingly-frequent  integration  of  masses. 
We  have  next  to  consider  the  consequences  of  the  accom- 
panying loss  of  velocity.  The  sensible  motion  which  disap- 
pears  cannot  be  destroyed,  but  mnst  be  transformed  into 
insensible  motion.  What  wilt  be  the  effect  of  this  insensible 
motion  f  Already  we  have  seen  that  were  the  Earth  ar- 
rested,  dissipation  of  its  substance  would  result.  And  if 
so  relatively  small  a  momentum  aa  that  acqaired  by  the 
Earth  in  falling  to  the  Sim,  would  be  equivalent  to  a  mole- 
cular motion  sufficient  to  reduce  the  Earth  to  gases  of  ex- 
beme  rarity ;  what  must  be  the  molecular  motion  generated 
by  the  mutu  ally-arrested  momenta  of  two  stars,  that  have 
moved  to  their  common  centre  of  gravity  through  spaces 
immeasurably  greater  f  There  seems  no  alternative  but  to 
conclude,  that  it  would  be  great  enough  to  reduce  the 
matter  of  the  stars  to  an  almost  inconceivable  tenuity — a  te- 
nuity like  that  which  we  ascribe  to  nebular  matter.  Such 
being  the  immediate  effect,  what  would  be  the  ulterior  effect  ? 
Sir  John  Hra^chel,  iu  the  pass^e  above  quoted,  describing 
the  collisioaa  that  must  arise  in  a  concentrating  group  of 
stars,  adds  that  those  stars  "  which  remain  ontetanding 
after  snch  conflicts  must  ultimately  give  rise  to  circula- 
tion erf  a  permanent  character."  The  problem,  however,  is 
here  dealt  wi^t  purely  as  a  mechanical  one:  the  assnmp* 
tion  being  that  the  mutually-arrested  masses  will  con- 
tinoe  as  masses— an  assumption  to  which  no  objection  ap- 
peared at  the  time  when  Sir  John  Eerschel  wrote  thLs 
passage ;  since  the  correlation  of  forces  was  not  then  r^ 
oc^iuized.     But  obliged  as  we  now  are  to  conclude,  that 
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stars  moriiig  at  the  Itigh  velocities  acquired  during  coooen^ 
tration,  vill,  by  mutual  aireBt,  be  dissipated  into  gases,  tlie 
problem  becomes  different ;  and  a  different  inferenco  seems 
unavoidable.  For  the  diffiised  matter  prodaced  hy  anch  con- 
flicts must  form  a  resisting  medinm,  occnj^ing  that  central 
region  of  the  cluster  throngh  which  its  members  from  time 
to  time  pass  in  describing  their  orbits — a  resisting  medimn 
which  the;  cannot  move  through  without  having  their  vel(v 
cities  diminished.  Every  additional  collision,  hy  augment- 
ing this  resisting  medium,  and  making  the  losses  of  velocity 
greater,  must  aid  in  preventing  the  establishment  of  that 
equilibrium  which  would  else  arise ;  and  so  most  conspire 
to  produce  more  frequent  collisioDS.  And  the  nebulous 
matter  thus  formed,  presently  enveloping  the  whole  cluster, 
most,  by  continuing  to  shorten  the  gyrations  of  the  moving 
masses,  entail  an  increasingly  active  integration  and  re- 
active disir.tegratioQ  of  them;  until  they  are  all  dissi- 
pated. Whether  this  process  completes  itself  inde- 
pendently in  different  parts  of  our  Sidereal  System;  or 
whether  it  completes  itself  only  by  aggregating  the  whole 
matter  of  our  Sidereal  System ;  or  whether,  as  seems  not 
unlikely,  local  integrations  and  dkintegrations  ran  their 
courses  while  the  general  integration  is  going  on ;  are  ques- 
tions that  need  not  be  discussed.  In  any  case  Qio  conchi- 
sion  to  be  drawn  is,  that  the  integration  must  continue  astil 
the  conditions  which  bring  about  disintegration  are  reached; 
and  that  there  must  then  ensue  a  diSltsion  that  undoes  the 
preceding  concentration.  This,  indeed,  is  th6  con- 
elusion  which  presents  itself  as  a  deduction  fit)m  the  persist- 
ence of  force.  If  stars  concentrating  to  a  common  centre  ot 
gravity,  eventually  reach  it,  then  the  quantities  of  motior 
they  have  acquired  must  suffice  to  carry  them  away  again  tc< 
those  remote  regions  whence  they  started.  And  since,  by  the 
conditions  of  the  case,  they  cannot  return  to  these  remotu 
regions  in  the  shape  of  concrete  masses,  they  mnst  retnn: 
in  the  shape  of  diffused  masses.     Action  and  reaction  being 
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must  be  as  great  aa  the  momeDtiuD  acqoired  hy  ^^regation; 
and  being  spread  over  the  same  quantity  of  matter,  muat 
caoBd  an  equivalent  distribution  through  space,  whatever  bs 
the  form  of  Uie  matter.  One  condition,  however^ 

essential  to  the  literal  fttlfilment  of  this  result,  must  be 
specified;  namely,  that  the  quantity  of  molecular  motion 
radiated  into  space  by  each  star  in  the  course  of  its  forma- 
tion &om  diffused  matter,  shall  eitlicr  not  escape  Irom  our 
Sidereal  System  or  shall  b«  compeiiBat«d  by  an  equal  quan- 
tity of  molecular  motion  radiated  from  other  parts  of  space 
into  our  Sidereal  System.  Id  other  words,  if  Tre  set  out 
with  that  amount  of  molecular  motion  implied  by  the  exist- 
ence  of  the  matter  of  our  Sidereal  System  in  a  nebnloua 
form  j  then  it  folloira  from  the  persistence  of  force,  tbat  if 
this  matter  ondei^es  the  re-distribution  constitnting  Evo- 
lation,  the  quantity  of  moleculai'  motion  given  out  during 
the  integration  of  each  mass,  plus  the  qoantity  of  molecular 
motion  given  out  during  the  integration  of  all  the  masses^ 
must  suffice  t^ain  to  reduce  it  to  the  same  nebolooa  form. 

Qere,  indeed,  we  arrive  at  a  barrier  to  onr  reasonings ; 
since  we  cannot  know  whether  this  condition  is  or  is  not 
fulfilled.  K  the  ether  which  fills  the  interspaces  of  onr 
Sidereal  System  has  a  limit  somewhere  beyond  the  onter- 
most  stars,  then  it  is  inferrable  that  motion  is  not  lost  by 
radiation  beyond  this  limit ;  and  if  so,  the  original  degree 
of  diffiision  may  be  resumed.  Or  supposing  the  ethereal 
medinm  to  have  no  such  limit,  yet,  on  the  hypothesis  of  an 
onlimited  space,  containing,  at  certain  intervals.  Sidereal 
Systems  like  onr  own,  it  may  be  that  the  quantity  of  mole- 
cular motion  radiated  into  the  region  occupied  by  our 
Bidereal  System,  is  equal  to  that  which  our  Sidereal 
System  radiates;  in  which  case  the  quantity  of  motion 
possessed  by  it,  remaining  undiminished,  it  may  continue 
during  nnlimited  time  its  alternate  concentiations  and  dif- 
ftisions.     But  if.  on  the  other  hand,  throntuhont  boundless 
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space  filled  with  etlier,  there  exist  no  other  SidereAl  Sys- 
tieniB  sabject  to  like  ohangeB,  or  if  euch  of^er  Sidereal 
ByeteniB  exist  at  more  than  a  certain  average  distance  &om 
one  another ;  tiben  it  seems  an  unavoidable  conclusion  that 
the  quantity  of  motion  possessed,  must  diniiniah  by  radia> 
tion ;  and  that  ao,  on  each  sacceBsive  reBumptiou  of  the 
nebnlooa  form,  the  matter  of  our  Sidereal  System  will 
occapy  a  less  apace ;  until  it  reaches  either  a  state  in  which 
its  concentrations  and  diffusions  are  relatively  email,  or  a 
state  of  complete  aggregation  and  rest.  Since,  however, 
we  have  so  evidence  showing  the  existence  or  non-exiatenco 
of  Sidereal  Systems  throughout  remote  space;  and  sinc^ 
even  had  we  such  evidence,  a  legitimate  concluaion  could 
not  be  drawn  from  premises  of  which  one  element  (nii> 
limited  space)  is  incooceivable ;  we  must  be  for  ever  without 
answer  to  this  transcendent  question. 

But  confining  ourselves  to  the  proximate  and  not  neces- 
sarily insoluble  question,  we  find  reason  for  thinking  that 
after  the  completion  of  those  vnriona  equilibrations  which 
bring  to  a  close  all  the  forms  of  Evolation  we  hare  contem' 
plated,  there  must  continue  an  equilibration  of  a  far  wider 
kind.  When  that  integration  everywhere  in  progress 
throughout  our  Solar  System  has  reached  ita  climax,  there 
will  remain  to  be  effected  the  immeasareably  greater  into- 
gration  of  our  Solar  System,  with  other  such  systems. 
There  must  then  re-appear  in  molecular  motion  what  is  lost 
in  the  motion  of  masses ;  and  the  inevitable  transformation 
of  this  motion  of  masses  into  molecular  motion,  cannot  take 
place  without  reducing  the  masses  to  a  nebulous  form. 

§  183.  Thus  we  are  lod  to  the  conclusion  that  iit& 
entire  process  of  things,  as  displayed  in  the  aggregate  of 
the  visible  Universe,  is  analogous  to  the  entire  process  of 
things  as  displayed  in  the  smallest  aggregates. 

Motion  as  well  as  Matter  being  fixed  in  quantity,  it  would 
seem  Uiat  the  change  in  the  distribution  of  Matter  which 
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Uotios  effects,  coming  to  a  limit  in  whicbeTer  direction  it 
is  carried,  the  iadcstmctible  Motion  tlicrenpon  neceBsitateB 
a  reverse  distribntion.  Apparently,  the  anivereally-co- 
cziBteDt  forces  of  attraction  and  repulsion,  which,  as  we 
hare  seen,  necessitate  rhythm  in  fJl  minor  changes  throngh- 
ont  the  UniTerse,  also  necessitate  rhythm  in  the  totality  of 
its  changes — produce  now  an  immeasnreable  period  daring 
which  the  attractive  forces  predominating,  cause  oniversal 
concentration,  and  then  an  immeasoreable  period  during 
which  the  ropnlsive  forces  predominating,  cause  nniversal 
diOiifiion — alternate  eras  of  Evolution  and  Dissolution.  And 
thus  there  is  snggested  the  conception  of  a  past  during 
which  there  have  been  successive  Evolations  analogons  to 
dat  which  is  now  going  on ;  and  a  future  during  which 
BQccessive  other  such  Evolations  may  go  on — ever  the  same 
in  principle  bat  never  tho  same  in  ooaorete  resnU- 
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§  184.  At  the  close  of  &  work  like  this,  it  is  more  tluui 
usuallj  ncedftil  to.  contemplate  as  a  whole  that  which  the 
successive  chapters  have  presented  in  parts.  A  coherent 
knowledge  impliea  something  more  than  the  estahlishmcnt 
of  connexiona ;  we  must  not  rest  after  seeing  how  each 
minor  gronp  of  tmths  falls  into  its  place  within  some  major 
group,  and  how  all  the  major  groups  fit  together.  It  is 
requisite  that  we  should  retire  a  space,  and,  looking  at  tho 
entire  stmctnre  &om  a  distance  at  which  details  are  lost  to 
view,  observe  its  general  ch&mcter. 

Something  more  than  recapitulation — something  more 
even  than  an  organized  re-statement,  will  come  within  the 
Bcope  of  the  chapter.  We  shall  Snd  that  in  their  ensembls 
the  general  traths  reached  exhibit,  nnder  certain  aspects,  a 
oneness  not  hitherto  observed. 

There  is,  too,  a  special  reason  for  noting  how  the  various 
divisions  and  snb-divisiona  of  the  argument  consolidate; 
namely,  that  the  theory  at  large  thereby  obtains  a  final 
illustration.  The  reduction  of  the  generalizationB  that  have 
been  set  forth  to  a  completely  integrated  state,  exemplifies 
once  more  the  process  of  Evolution,  and  atrengthenfi  still 
further  the  general  fabric  of  conclusions. 

{  185.  Here,  indeed,  we  find  ourselves  brought  rennd 
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■nexpeotedlj,  and  very  significantly,  to  tiie  tmtlt  witlt  which 
tre  set  oat,  uid  with  which  oar  re-earrey  nmat  commenca. 
For  this  int^ratod  form  of  knowledge  ia  the  form  which, 
apart  from  the  doctrine  of  Erohition,  we  decided  to  be  the 
highest  form. 

When  we  inqaired  what  oonBtitates  Philosophy — ^whea 
we  compared  men's  rariooB  conceptions  of  Philosophy,  so 
that,  eliminating  the  elements  in  which  they  difEered  wp 
might  see  in  what  they  agreed ;  we  foand  in  them  all,  the 
tacit  implication  thAt  Philosophy  ia  completely  unified  know- 
ledge. Apart  from  each  particalar  scheme  of  onified  know- 
ledge, and  apart  from  the  proposed  methods  by  which 
unification  is  to  be  eflei'ted,  we  traced  in  erery  case  the  belief 
that  unification  ia  possible,  and  that  the  end  of  Philosophy 
is  &e  achierement  of  it. 

Accepting  this  conclusion,  we  went  on  to  consider  tho 
data  with  which  Philosophy  must  set  oat.  Fundamental 
propositions,  or  propositions  not  dedncible  from  deeper 
ones,  can  be  established  only  by  showing  the  complete 
congruity  of  all  the  results  reached  through  the  assumption 
of  them;  and,  premising  that  they  were  aasmned  till  so 
established,  we  took  as  onr  data,  those  oi^anized  corn* 
ponents  of  our  intelligence  withoat  which  there  cumot 
go  on  the  mental  processes  implied  by  philosophizing. 

From  the  specification  of  these  we  passed  to  certain 
primary  truths — "  The  Indestrnct  tbility  of  Matter,"  "  The 
Continnity  of  Motion,"  and  "  The  Persistence  of  Force ;  '* 
of  which  the  last  ia  nltimate  and  the  others  deriratire. 
Having  previously  seen  that  onr  experiences  of  Matter  and 
Motion  are  resolvable  into  experiences  of  Force ;  we  further 
saw  the  truths  that  Matter  and  Motion  are  unchangeable  in 
quantity,  to  be  implications  of  the  truth  that  Force  is  un- 
changeable in  quantity.  This  we  discovered  is  the  truth 
by  derivation  from  which  aU  other  truths  are  to  be  proved. 

The  first  of  the  truths  which  presented  itself  to  be  so 
proved,   waa  "The  Persistence  of  the    Relations  among 
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Foroefl.**  This,  wluch  is  ordinarily  called  nniformity  of 
Law,  we  fotmd  to  be  a  necessaiy  imptioation  of  the  fact  that 
Force  can  neither  arise  oat  of  nothing  nor  lapse  into 
nothing. 

The  deduction  next  drawn,  was  that  forces  which  seem  to 
be  lostu:e  transformed  into  their  equivalents  of  other  forces ; 
or,  conTersely,  that  forces  which  become  manifest,  do  so  by 
disappearance  of  pre-existing  equivalent  forces.  Of  these 
trnths  we  fonnd  illastrations  in  the  motions  of  the  heavenly 
bodies,  in  the  changes  going  on  over  the  Earth's  surface, 
and  in  all  organic  and  snper-organic  actions. 

It  turned  out  to  be  the  same  with  the  law  that  eTeTything 
moves  along  the  line  of  least  resiatcnce,  or  the  line  of 
greatest  traction,  or  their  resultant.  Among  movements  of 
all  orders,  &om  those  of  stars  down  to  those  of  nerrons  dis- 
charges and  commercial  currents,  it  was  shown  both  that 
this  is  BO,  and  that,  given  the  Persistence  of  Force,  it  must 
be  so. 

So,  too,  we  saw  it  to  be  with  "  The  Rhythm  of  Motion." 
All  motion  alternates — be  it  the  motion  of  planets  in  their 
orbits  or  ethereal  molecnles  in  their  undulations — ^be  it  the 
cadences  of  speech  or  the  rises  and  falls  of  prices ;  and,  as 
before,  it  became  manifest  that  Force  being  persistent,  this 
perpetual  reversal  of  Motion  between  limits  is  inevitable. 

$  186.  Theae  troths  holding  of  all  existences,  were 
recognized  as  of  the  kind  required  to  constitute  what  we 
distinguished  aa  Philosophy.  But,  on  considering  them,  we 
perceived  that  as  they  stand  they  do  not  form  anything  like 
a  Philosophy ;  and  that  a  Philosophy  cannot  be  formed  by 
any  number  of  such  truths  separately  known.  Each  such 
truth  expresses  the  general  law  of  some  one  factor  by  which 
phenomena,  as  we  habitually  experience  them,  are  pro- 
duced; or,  at  most,  expresses  the  law  of  co-operation  of 
some  two  factors.  But  knowing  what  are  the  elements  of  a 
process,  is  not  knowing  how   these  elements  combine  to 


.dbvGooyk" 


■nauBX  iBD  (XKioLiiBicar.  Ml 

^bct  H.  That  whioh  alone  can  nnify  knowledge  mnst  be 
the  law  of  oo-operation  <^  all  the  &otora — a  ]»w  expreesing 
BunnltaneooBly  the  comploz  antecedents  and  the  complex 
vcnseqnenta  which  a,nj  phenomenon  as  a  whole  preaents. 

A.  further  inference  was  that  Philosophy,  aa  we  nnder* 
■tasd  it,  must  not  unify  separate  concrete  phenomena  only ; 
and  mnst  not  stop  short  with  unifying  separate  clasees  of 
concrete  phenomena;  bat  mnst  unify  all  concrete  phentv 
mena.  V  the  law  of  operation  of  each  &ctoT  holda  true 
throughout  the  Cosmos ;  so,  too,  mnst  tlie  law  of  their  co- 
operation. And  hence  in  comprehending  the  Cosmos  as 
coofonning  to  this  law  of  co-operation,  must  consist  that 
highest  unification  which  Philosophy  seeks. 

Descending  from  this  abstract  statement  to  a  concrete 
one,  we  saw  that  the  law  sought  mnst  be  the  law  of  the 
continuous  re- distribution  of  Matter  and  Motion.  The 
changes  oTerywhere  going  on,  bom  tliose  which  are  slowly 
altraing  the  structure  of  our  galaxy  down  to  those  which 
oonstdtnte  a  chemioal  decomposition,  ore  changes  in  the 
velatiTe  positions  of  component  parts;  and  ererywhere 
necesaarily  imply  that  along  with  a  new  arrangement  of 
Matter  there  has  arisen  a  new  arrangement  of  Motion. 
Hence  we  may  be  certain,  a  priori,  that  there  mnst  be  a 
law  of  the  concomitant  re-distribution  of  Matter  and 
Motion,  which  holds  of  every  change ;  and  which,  by  thus 
nnifying  all  changes,  must  be  the  basis  of  a  Philosophy. 

In  commencing  our  search  for  this  oniTersal  law  of  re- 
distribution, we  contemplated  from  another  point  of  view 
the  problem  of  Philosophy ;  and  saw  that  its  solution  oonld 
not  bat  be  of  the  nature  indicated.  It  was  shown  that  a 
Philosophy  stands  self-convicted  of  inadequacy,  if  it  does 
not  formulate  the  whole  series  of  changes  passed  through 
by  every  existence  in  its  passage  from  the  imperceptible  to 
the  perceptible  and  again  from  the  perceptible  to  the  im. 
perceptdUe.  If  it  begins  its  explanations  with  ezistenoea 
tint  already  have  concrete  forms,  or  lesvea  off  while  they 
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Btill  retMn  concrete  fonns ;  then,  manifeEtly,  they  had  pre- 
ceding histories,  or  will  bare  Boooeedin^  histories,  or  both, 
of  which  no  account  is  given.  And  as  snch  preceding  and 
sttcceediDS  histories  are  subjects  of  possible  knowledge,  a 
PbiloBophy  which  eays  nothing  about  tbetn,  &lls  short  of  the 
required  nnification.  Whence  we  saw  it  to  follow  l^t 
the  fonnnla  sought,  equally  appUcable  to  existeiices  ti^en 
singly  and  in  their  totality,  most  be  applicable  to  the  whole 
histoiy  of  each  and  to  the  whole  history  of  all. 

By  these  considerations  we  were  brought  within  view 
of  the  formula.  For  if  it  had  to  comprehend  the  entire 
progress  from  the  imperoeptible  to  the  perceptible  and 
from  the  perceptible  to  the  imperceptible ;  and  if  it  was 
also  to  express  the  coutinaons  re-distribution  of  Matter 
and  Motion ;  then,  obviously,  it  conld  be  no  other  than  one 
defining  the  opposite  processes  of  concentration  and  diShsion 
in  terms  of  Matter  and  Motion.  And  if  so,  it  mnst  be  a 
statement  of  the  tmth  that  die  concentration  of  Matter 
implies  the  dissipation  of  Motion,  and  that,  conversely,  the 
absorption  of  Motion  implies  the  diffuuion  of  Matter. 

Such,  in  fact,  we  found  to  be  the  law  of  the  entire  cycle  of 
changes  passed  through  by  every  existence— loss  of  motion 
and  consequent  integration,  eventnaUy  followed  by  gain  of 
motion  and  consequent  disintegration.  And  we  saw  that 
besides  applying  to  the  whole  history  of  each  existence,  it 
applies  to  each  detail  of  the  history.  Both  processes  are 
going  on  at  every  tmtaot ;  bat  always  there  is  a  di^rential 
result  in  favour  of  the  first  or  the  second.  And  every 
change,  even  thongb  it  be  only  a  transposition  of  parts, 
inevitably  advances  the  one  process  or  the  other. 

Evolution  and  Dissolution,  as  we  name  these  opposite 
transformations,  though  thus  truly  defined  in  their  most 
general  characters,  are  bat  incompletely  defined ;  or  rather, 
while  the  definition  of  Dissolution  is  sufiicient,  the  definition 
of  Evolution  is  extremely  insufficient.  Evolution  is  always 
•D  integrate -m  of  Matter  and  dissipation  of  Motion;  but  it 
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b  tD  most  cases  much  more  tlian  this.  The  paimary^  re- 
diftribntion  of  Matter  and  Motion  is  asiially  accompanied 
by  eecoudaty  re-distribntions. 

Distln^sliiiig  the  di^rent  kinds  of  Evolution  so  pro- 
daced  as  simple  and  componnd,  we  went  on  to  consider 
nnder  what  conditions  the  secondary  re-distribntions  which 
make  Erolatioa  compound,  take  place.  We  found  that  a 
concentrating  f^gregate  which  loses  its  contained  motion 
rapidly,  or  integrates  quickly,  exhibits  only  simple  Erolu- 
tion ;  bat  in  proportion  aa  its  largeness,  or  the  pecnliar  con- 
Btitation  of  its  components,  hinders  the  dissipation  of  its 
motion,  its  parts,  while  undergoing  that  prinuuy  re-distribo- 
tion  which  results  in  integration,  nndei^  oeoondary  re- 
dintribations  producing  more  or  less  complexity. 

}  187.  From  this  conception  of  Evolution  and  Disaolntion 
ad  together  making  np  the  entire  process  throngh  which 
thinga  poss}  and  irom  this  conception  of  Evolution  as 
dividing  into  simple  and  compound ;  we  went  on  to  consider 
the  law  of  Evolution,  as  exhibited  among  all  orders  of 
existences,  in  general  and  in  detail. 

The  integration  of  Matter  and  concomitant  dissipation  of 
Motion,  was  traced  not  in  each  whole  only,  bat  in  the  parts 
into  which  each  whole  divides.  By  the  aggregate  Solar 
System,  as  well  as  by  each  planet  and  satellite,  pn^rossive 
concentration  has  been,  and  is  still  being,  exemplified.  In 
each  organism  that  general  incorporation  of  dispersed 
materials  which  causes  growth,  is  accompanied  by  local  in- 
corporations, forming  what  we  call  organs.  Every  society 
while  it  displays  the  aggregative  process  by  its  increasing 
mass  of  population,  displays  it  also  by  the  rise  of  dense 
masses  in  special  parts  of  its  area.  And  in  all  cases,  along 
with  these  direct  integrations  there  go  the  indirect  in- 
tcgratioQE  by  which  parts  are  made  mutually  dependent. 

From  this  primary  re-distribution  we  wore  led  on  to 
consider  the  secondary  re^distributions,  by  inquiring  how 
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then  came  to  be  a  fonontion  of  parta  dwing  tiie  tonnatwa 
of  a  whole.  It  turned  ont  that  there  ia  habitually  a  passage 
from  homogeneity  to  heterogeneity,  oloi^  with  the  passage 
from  di£Fnaion  to  concentration.  While  the  matter  com- 
posing the  Solar  system  has  been  assoming  a  denser  form,  it 
has  changed  from  nnity  to  variety  of  distribntion.  Sol- 
idification of  the  Earth  baa  been  accompanied  by  a  progress 
from  comparative  nniformily  to  extreme  moltiformity.  In 
the  course  of  its  advance  from  a  germ  to  a  mass  of  relatively 
great  balk,  every  plant  and  animal  also  advances  from 
simplicity  to  complexity,  lite  increase  of  a  society  in 
nnmbers  and  consolidation  has  for  its  concomitant  an  in- 
creased heterogeneity  both  of  its  political  and  its  indnstrial 
organization.  And  the  like  holds  of  aU  snper-organic  pro. 
ducts — Language,  Science,  Art,  and  Literature. 

But  we  saw  that  these  secondary  re-distributions  are  not 
tbos  completely  expressed.  At  the  same  time  that  the  parta 
into  which  each  whole  is  resolved  become  more  nnlike  one 
another,  they  also  become  more  sharply  marked  off.  The 
result  of  file  secondaiy  re-distributionB  is  therefore  to  change 
an  indefinite  homc^^eneity  into  a  definite  heterogcnei^. 
This  additional  trait  also  we  found  to  be  traceable  in  evolving 
aggregates  of  all  orders.  Further  consideration,  however, 
made  it  apparent  that  the  increasing  definiteness  which  goes 
along  with  increasing  heterogeneity,  ia  not  an  independent 
trait;  but  that  it  resnlts  from  the  integration  which  pro- 
gresses in  each  of  the  differentiating  parts,  while  it  jmo* 
greases  in  the  whole  they  form. 

Fnitiier,  it  was  pointed  oat  that  in  all  evolutions, 
inoi^fuiic,  organic,  and  super-organic,  this  change  in  the 
arrai^^ement  of  Matter  is  accompanied  by  a  parallel  change 
in  the  arrangement  of  Motion:  every  increase  in  Btructural 
complexity  involving  a  corresponding  increase  in  fano> 
tiooal  complexity.  It  was  shown  that  along  with  the 
int^fration  of  molecules  into  masses,  there  arises  an  integr». 
laon  of  molecular  motion  into  the  motion  of  mosses ;  aad 
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fliat  aa  fiut  as  there  resalts  vtuiet/  in  tlie  sizes  and  fitmiB  of 
aggregates  and  tlieir  relations  to  incident  forces,  tbere  also 
resnlte  Tariet;  in  tteir  morements. 

^e  transformation  tlins  contemplated  nnder  separate 
aspects,  being  in  itae]f  but  one  traoefonnation,  it  became 
needfol  to  nnite  these  separate  aspects  into  a  single  concept 
tion^to  regard  the  primary  and  seconduy  re-diatribntioni 
as  eimnltaneonsly  working  their  Tarions  effects.  Every- 
where the  change  from  a  confused  simplicity  to  a  distinct 
complexity,  in  the  distribntioo  of  both  matter  and  motion, 
is  incidental  to  the  consolidation  of  the  matter  and  the  loss 
of  its  motion.  Hence  the  re>disteibntioa  of  tJie  matter  and 
of  its  retained  motion,  is  from  a  diffiised,  oniform,  and  in- 
detenninate  arrangement,  to  a  concentrated,  moltiform,  and 
determinate  arrangement. 

§  188.  We  come  now  to  one  of  the  additions  that  may  be 
made  to  the  general  ai^mnent  while  ennuning  it  np.  H^« 
is  the  fit  occasion  for  observing  a  higher  degree  of  nnily  in 
the  foregoing  inductions,  than  we  observed  while  making 
them. 

The  law  of  Evolution  has  been  thns  &r  contemplated  as 
holding  true  of  each  order  of  existences,  coneidra^  aa  a 
separate  order.  .  Bat  the  induction  as  so  presented,  &Hs 
short  of  that  completeness  which  it  gains  when  we  con- 
template these  several  orders  of  eziBteticeB  as  forming 
together  one  natoral  whole.  While  we  think  of  Evolntion 
as  divided  into  astrononrio,  geologic,  biologic,  psychologic, 
sociologic,  &o.,  it  nay  seem  to  a  certun  extent  a  coincidence 
that  the  same  law  of  metamorpboiris  holds  tfamnglioat  aU  its 
divisions.  But  when  we  recognize  these  divisions  as  mere 
conventional  gronpings,  made  to  faciHtate  the  arrangement 
and  acquisition  of  knowledge — ^when  we  regard  the  different 
eodatences  with  which  they  soversUy  deal  as  component 
parts  of  one  Cosmos ;  we  see  at  once  that  there  are  not 
several  kinds  of  Evolution  having  certain  traits  in  common, 
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but  ooB  Erolatioa  going  on  ererjrwliere  after  the  sains 
mauiur.  We  hare  repeatedly  obBerred  that  while  any 
whole  is  erolving,  there  is  always  going  on  an  evnlotion  of 
the  parts  into  which  it  divides  itself;  bat  we  have  not 
observed  that  thia  equally  holds  of  the  totality  of  tliinga,  as 
made  np  of  parts  within  pares  from  the  greatest  down  to 
the  amalleBt.  We  know  that  while  a  phyaically-oobering 
aggregate  like  the  human  body  is  getting  larger  and  taking 
on  its  general  shape,  each  of  its  organs  is  doing  the  same ; 
that  while. each  organ  is  growing  and  becoming  nnlike 
others,  there  is  going  on  a  differentiation  and  integration 
of  its  component  tissaea  and  vesaelsj  and  that  even  1^ 
components  of  these  components  are  severally  increasing 
and  passing  into  more  definitely  heterogeneous  stmctsres. 
But  wa  hare  not  duly  remarked  that,  setting  out  with  the 
human  body  as  a  minnte  puii,  and  ascending  from  it  to 
greater  parts,  this  simnltaneity  of  trausformation  ia  equally 
manifest — that  while  each  individoal  is  developing,  tiie 
society  of  which  he  is  an  insignificant  unit  is  developing 
too ;  that  while  the  aggregate  mass  fbrming  a  society  is 
becoming  more  definitely  heterogeneous,  so  likewise  is  that 
total  Bggr^ate,  the  Earth,  of  which  the  society  is  an  in- 
appreciable portion;  that  while  the  Earth,  which  in  bulk  ia 
not  a  millionth  of  t^  Solar  System,  progresses  towards  ita 
concentrated  and  complex  stmcture,  the  Solar  System 
similarly  progresses;  and  that  even  its  tzansformationa 
are  bot  those  of  a  scarcely  appreciable  portion  of  onr 
Sidereal  System^  which  has  at  the  same  time  been  going 
through  parcel  changes. 

So  understood.  Evolution  becomes  not  one  in  principle 
only,  but  one  in  fact.  There  are  not  many  metamorphoses 
similarly  carried  on ;  but  there  ia  a  single  metamorphosis 
oniversally  progressing,  wherever  the  reverse  metamorphosis 
has  not  set  in.  In  any  locality,  great  or  small,  thronghont 
space,  where  the  occupying  matter  acquires  an  appreciable 
individuality,  or  distingaishableness  from  other  matter,  them 
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Bvolnlaon  goes  on ;  or  ntlier,  tbe  acquirement  of  tbis  ap- 
preciable indiTidoalit/  is  the  Gonuneoceiiieiit  of  EvolntioD. 
And  this  holds  Quifonnly ;  regardless  of  the  size  of  the  a^|;re< 
gate,  regardless  of  its  indnsion  in  otlier  aggregates,  and 
regardless  of  the  wider  evolutions  within  which  its  own  is 
oomprehonded. 

$  189.  AfW  making  them,  we  saw  that  the  indnctioiit 
which,  taken  together,  establish  tie  law  of  Evolution,  do 
not,  BO  long  as  they  remained  inductions,  form  coherent 
parts  of  tliat  whole  rightly  named  Philosophy;  nor  does 
even  the  foregoing  passage  of  these  inductions  from  agree- 
ment into  identity,  suffice  to  produce  the  unity  sought. 
For,  as  was  pointed  out  at  the  time,  to  unify  ihe  truths 
thus  reached  with  other  truths,  it  is  requisite  to  deduce 
them  &om  tlie  Persistence  of  Force,  Onr  next  step,  there- 
fore, was  to  show  why.  Force  being  pendatent,  the  trans- 
formation which  Grolntiou  shows  ua  necessarily  results. 

The  first  conclusion  airived  at  was,  that  any  finite 
homogoneons  f^gregate  must  inevitably  lose  its  homo* 
geneily,  through  the  unequal  exposure  of  its  parts  to 
incident  forces.  It  was  pointed  out  that  the  production 
if  diversities  of  stmctoie  by  diverse  forces,  and  forces 
acting  nnder  diverse  conditions,  has  been  iUustrated  in 
astronomic  evohition ;  and  that  a  like  connection  of  cause 
and  effect  is  seen  in  the  tai^  and  small  modifications 
nndergone  by  onr  globe.  The  early  changes  of  crganio 
germs  supplied  further  evidence  that  onUkenesses  of  struc- 
ture follow  nnlikenesses  of  relations  to  surrounding  agencies 
— evidence  enforced  by  the  tendency  of  the  differently* 
placed  members  of  each  species  to  diverge  into  varieties. 
And  we  found  that  the  contrasts,  political  and  industrial, 
which  arise  between  the  parts  of  societies,  serve  to  iUu£. 
trate  the  some  principle.  The  instability  of  the  homo- 
geneons  thus  everywhere  exemplified,  we  also  saw  holds 
in  each  of  the  distinguifibable  parts  into  which  any  unifonn 
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nhole  lapses ;  uid  that  so  tlie  leas  beterogeneons  ten&  eos* 
tinnally  to  become  more  heterogeneous. 

A  further  step  in  the  inqoiry  diadosed  a  secondary  canse 
of  iDCreaaing  mnltifonnity.  Every  diSbrentiated  part  is 
not  simply  a  seat  of  farther  differentiations,  bnt  also  a  pwent 
of  farther  differentiations;  since,  in  growing  nnlike  other 
parts,  it  becomes  a  centre  of  nnlike  reactions  on  ioddent 
forces,  and  by  so  adding  to  the  diversity  of  forces  at  work, 
adds  to  the  dlTersity  of  effects  produced.  This  mnltiplic»- 
tion  of  effects  proved  to  be  similarly  traceable  throaghont 
all  Nature — in  the  actions  and  reactions  that  go  on  through- 
oat  the  Solar  System,  in  the  never-ceasing  geologic  com- 
plications, in  the  involved  symptoms  prodaced  in  organiama 
by  distarbing  infinences,  in  the  many  thoughts  and  feelings 
generated  by  single  impressions,  and  in  the  ever-ramifying 
results  of  each  new  agency  brought  to  bear  on  a  society. 
To  which  was  added  the  corollary,  oonfirmed  by  abundant 
facts,  tiiot  the  maltipHoatiOD  of  effects  advances  in  a 
geometrical  progression  along  with  advancing  heterogeneity. 

Completely  to  interpret  the  stmctural  changes  coustitnt- 
ing  Evolntion,  there  remained  to  assign  a  reason  for  tbat 
increasingly-distinct  demarcation  of  parts,  which  accom- 
panies the  prodnctiott  of  differences  among  parts.  This 
reason  we  discovered  to  be,  the  a^^gation  of  mixed  onits 
under  the  action  of  forces  capable  of  moving  them.  We 
saw  that  when  onlike  incident  forces  have  made  the  parts 
of  an  aggregate  nnlike  in  the  natures  of  their  component 
units,  there  necessarily  arises  a  tendency  to  separation  of 
the  dissimilar  units  from  one  another,  and  to  a  clustering  of 
(hose  onits  which  are  similar.  This  canse  of  the  local  inte- 
grations Uiat  accompany  local  difierentiations,  turned  oat  to 
be  likewise  exemplified  by  all  kinds  of  Evolution — ^by  the 
formation  of  celestial  bodies,  by  the  moulding  of  the  Earth's 
crust,  by  organic  modifications,  by  the  establishment  of 
mental  distinctions,  by  the  genesis  of  social  divisions. 

At  leu);^,  to  the  auoty  whether  these  processes  have  anj 
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Kmit,  there  came  the  answer  that  they  mast  end  in  eqmli- 
brimn.  That  contmnal  division  and  subdivision  of  torcee, 
which  changes  the  uniform  into  the  nmltifbrm  and  the 
multiform  into  the  more  mnltiform,  is  a  process  by  which 
forces  are  perpetoally  dissipated ;  and  dissipation  of  them, 
continuing  as  long  as  there  remain  any  forces  unbalanced  by 
opposing  forces,  most  end  is  rest.  It  was  shown  that 
when,  as  happens  in  i^gregatea  of  various  orden,  many 
movements  are  going  on  together,  the  earlier  dispersion 
<^  the  smaller  and  more  resisted  movements,  establishes 
moving  equilibria  of  different  kinds :  forming  tranaitional 
stages  on  the  way  to  complete  equilibrium.  And  fhrthei 
inqairy  made  it  apparent  that  for  the  same  reason,  these 
moving  eqoiUbria  have  certain  self-conaerving  powers; 
shown  in  the  neutralization  of  perturbations,  and  the  adjust- 
ment to  new  conditions.  This  general  principle  of  equili- 
bration, like  the  preceding  general  principles,  was  traced 
throughout  all  forms  of  Evolution — astronomic,  goolc^ic, 
biologic,  mental  and  social.  And  oar  conclndiug  ir^orence 
was,  that  the  penultimate  stage  of  eqnilibrafcion,  in  wh^'ch  the 
extremest  multiformity  and  most  complex  movinf^  equili- 
brium are  established,  must  be  one  implying  the  hig'hpst  con* 
eeivable  state  of  humanity. 

But  the  fact  which  it  here  chieSy  concerns  na  to  romember, 
is  that  each  of  these  laws  of  the  re-distribation  of  Matter 
and  Motion,  was  found  to  be  a  derivative  law— a  law  de- 
ducible  from  the  fundamental  law.  The  Persistence  of 
Force  being  granted,  there  follow  as  inevitable  inferences 
"  The  Instability  of  the  Homogeneous"  and  "  The  Mnltipbca- 
tion  of  Effects;"  while  "Segregation"  and  " Equilibration" 
also  become  corollaries.  And  thas  discovering  that  th« 
processes  of  change  formolated  under  these  titles  are  so 
many  different  aspects  of  one  transformation,  determined 
by  an  ultimate  necessity,  we  arrive  at  a  complete  unification 
of  thent^— a  synthesis  in  which  Evolution  in  general  and  in 
detail  becomes  known  as  an  implication  of  the  law  that 
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Uanwends  proof.  Horeover,  io  becomii^  thne  tmified  wiUi 
one  Mnother,  tlie  complex  tratha  of  EroIatioD  beoome  simal* 
taneoosly  niufied  with  those  aimpler  troths  shown  to  b4ve  • 
like  affiliation — the  sqiiiTalence  of  transfcomed  forces,  Hie 
morement  of  erery  masa  and  molecnle  alonj;  its  line  of  least 
resistance,  and  the  linitatton  of  its  motion  hj  rhythm 
Which  further  anification  brings  as  to  a  conception  ol 
the  entire  ploxns  of  changes  presented  by  eadi  concrete 
phenomenon,  and  by  the  aggregate  of  concrete  phenomena, 
as  a  manifestation  of  one  foudamental  fact — a  face  shown 
aJike  in  the  total  change  and  in  all  the  separate  changes 
composing  it.  ^ 

$  190.  Fioally  we  tamed  to  contomplato,  as  exhibited 
throughout  Nature,  that  process  of  Dissolution  which  forma 
the  complement  of  Evolution ;  and  which  inevitably,  at 
some  time  or  other,  undoes  what  E!vo]ation  has  done. 

Quickly  following  the  arrest  of  Evolution  in  aggregates 
that  are  unstable,  and  following  it  at  perioda  often  long 
delayed  bat  reached  at  last  in  the  stable  aggregates  aronnd 
us,  we  saw  that  even  to  the  vast  aggregate  of  which  a!l 
these  are  parts — even  to  the  Earth  as  a  whole — ^Dissolntion 
most  eventoally  arrive.  Nay  we  even  saw  grounds  for  the 
belief  that  the  far  vaster  masses  dispersed  at  almost  im- 
measurable intervals  through  space,  will,  at  a  time  beyond 
the  roach  of  finite  imaginations,  share  the  same  bte ;  and 
that  so  universal  Evolution  will  be  followed  by  universal 
Dissolution — a  conclaaion  which,  like  those  preceding  it, 
we  saw  to  be  deducible  from  the  Persistence  of  Force. 

It  may  be  added  that  in  so  unifying  the  phenomena  of 
Dissolution  with  those  of  Evolution,  as  being  manifestations 
of  the  same  ultimate  law  under  opposite  conditions,  we  also 
unify  the  phenomena  presented  by  the  existing  Universe 
with  the  like  phenomena  that  have  preceded  them  and  will 
succeed  them — bo  &r,  at  least,  as  such  unification  is  possible 
bo  our  limited  intelligences.     For  if,  as  we  saw  reason  ta 
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tbink,  ihere  is  on  alternation  of  Erolatioa  and  Diaaolution 
in  the  totality  of  things — ^if,  as  we  ace  obliged  to  infer  from 
the  Peraistence  of  Force,  the  arriTal  at  either  limit  of  this 
vast  rhythm  brings  about  the  conditions  under  which  a 
oounter-moveinent  conunenooa — ^if  we  ore  hence  compelled 
to  entertain  the  conception  of  EvolntionB  that  have  filletl 
an  immeassrable  past  and  Erolotions  that  will  fill  an  im- 
measorable  tabxae ;  we  can  no  longer  oontemplate  the 
viaible  creation  as  having  a  definite  beginning  or  end,  or 
as  being  isolated.  It  becomes  unified  with  all  existence 
before  and  after ;  and  the  Force  which  the  Unirerse  pre* 
sentH,  &lls  into  the  same  category  with  its  Space  and  liiae, 
sa  admitting  of  no  limitation  in  thou^t. 

4  191.  So  ronnding  off  the  aigumeot,  we  find  its  result 
brought  into  complete  coalescence  wi^i  the  conclusion 
i<eached  in  Park  I. ;  where,  independently  of  any  inquiry  ILke 
the  for^^ing,  we  dealt  with  the  relation  between  the 
Enowable  and  the  Unknowable. 

It  was  there  shown  by  analysis  of  both  onr  religions  and 
onr  scientific  ideas,  that  while  knowledge  of  the  canse  which 
produces  effects  on  our  consciousness  is  impossible,  the 
existence  of  a  cause  for  these  effects  is  a  datum  of  con- 
sciousness. We  saw  that  the  belief  in  a  Power  of  wliiffa 
no  limit  in  Time  or  Space  can  be  conceived,  is  that  funda- 
mental element  in  Religion  which  survives  all  ite  changes 
of  form.  We  saw  that  all  Philosophies  avowedly  or  tacitly 
recognize  this  same  ultimate  truth .- — that  while  the  BeW 
tiviet  rightly  repudiates  those  definite  assertionB  which 
the  Absolutist  makes  respecting  existence  transcend • 
ing  perception,  he  is  yet  at  last  compelled  to  unite  with 
him  in  predicating  existence  transcending  perception.  And 
this  inexpugnable  consdonsness  in  which  BeUgion  and 
Philosophy  are  at  one  with  Common  Sense,  proved  to  be 
likewise  that  on  which  aU  exact  Science  ia  based.  We 
found  that  subjective  Science  cui  give  no  account  of  those 
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conditioned  modbs  of  being  whioh  oonstitnte  c 
wititont  postulating  tmcooditioned  being.  And  we  found 
that  objective  Science  can  give  no  account  of  the  world 
which  we  know  as  external,  without  regarding  its  changes 
of  form  aa  manifestations  of  something  that  continues  con- 
stant under  all  foims.  This  is  also  the  implication  to  which 
we  aro  now  led  back  by  our  completed  erynthesiB.  The 
recognition  of  a  persistent  Force,  ever  changing  its  mani< 
fextations  bat  unchanged  in  quantity  throughout  all  paat 
timu  and  all  future  time,  is  that  which  we  find  alone  makes 
possible  each  concrete  interpretation,  and  at  last  unifies  all 
concrete  interpretations.  Not,  indeed,  that  this  coincidence 
adds  to  the  strength  of  the  argument  as  a  logical  structure. 
Oar  syntheBis  has  proceeded  by  taking  for  granted  at  eveiy 
step  this  ultimate  truth;  and  the  ultimate  truth  cannot, 
therefore,  be  regarded  as  in  any  sense  an  outcome  of  the 
synthesis.  Nevertheless,  ihs  coincidence  yields  a  vOTific^ 
tion.  For  when  treating  of  the  data  of  Philosophy,  it  wpa 
pointed  out  that  we  cannot  take  even  a  first  step  without 
making  assumptions ;  and  that  the  only  coarse  is  to  proceed 
with  them  as  provisional,  until  they  are  proved  true  by  the 
oongmity  of  all  the  results  reached.  This  oongruity  we 
here  see  to  be  perfect  and  aU>embraoiDg — ^holding  through- 
oat  that  entire  stroctore  of  definite  consciousness  of  rela> 
tions  which  we  c^  Knowledge,  and  harmonizing  with  it 
that  indefinite  coDBciousness  of  existence  transoending  r^ 
lationa  which  forms  the  essence  of  Religion. 

{  192,  Towards  some  result  of  this  order,  inqnii^,  scien> 
tific,  metaphysical,  and  theological,  has  been,  and  still  is, 
manifestly  ad'^mcing.  The  coalescence  of  polytheistio 
conceptions  into  the  monotheistic  conception,  and  the 
rednctioa  of  the  monotheistic  conception  to  a  more  and 
more  general  form  in  which  personal  snperintendenoo  bo- 
oomes  mnged  in  universal  immanence,  clearly  shows  this 
advance.     It  is  equally  shown  in  the  fading  away  of  old 
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theoriea  aboat  "essBDoeB,"  " potentiRlities,''  "occult  vir- 
taes,'*  &c;  m  the  abandonment  of  snoli  doctrines  aa  those 
of  "  Platonic  Ideas,"  "  Pre-established  Haimoniea,"  and  the 
like ;  and  in  the  tundency  towards  the  identification  ol 
Being  as  present  to  as  in  conscioosneea,  with  Beings  as 
otherwise  conditioned  beyond  conscionsness.  8till  more 
oonBpionons  is  it  in  the  progress  of  Science ;  which,  &om 
the  beginning  has  been  grouping  ieolated  &cta  under  laws, 
oniting  special  laws  under  moie  general  laws,  and  so  reach- 
ing on  to  laws  of  higher  and  higher  generality;  nntjl  ths 
conceptioQ  of  uuTersal  laws  hae  become  familiar  to  it. 

Unification  beinfr  thus  the  oharacteristio  of  developing 
thought  of  all  kinds,  and  eventual  arrival  at  onity  being 
birly  inferable,  there  arises  yet  a  further  support  to  our 
conclusion.  Since,  unless  there  is  some  other  and  higher 
onity,  the  unity  we  have  reached  must  be  that  towards  which 
developing  thought  tends ;  sod  that  there  is  any  other  and 
higher  unity  is  scarcely  supposable.  Having  grouped  the 
changes  which  all  orders  of  existences  display  into  indue* 
tions;  having  mei^ed  these  inductions  into  a  single 
induction;  having  interpreted  this  induction  dednctzvely ; 
having  seen  that  tho  ultimate  troth  from  which  it  isdedooed 
is  one  transcending  proof;  it  seems,  to  say  the  least,  very 
improbable  that  there  can  be  established  a  fundamentally 
rlifferent  way  of  unifying  that  entire  process  of  things 
which  Philosophy  has  to  interpret.  That  the  foregoing 
accnmulated  verificattons  a^-o  all  illusive,  or  that  an  opposing 
doctrine  can  show  a  greater  nccnmulation  of  verific&tionB,  ia 
not  easy  to  conceive. 

Let  no  one  suppose  that  any  snch  implied  degree  of 
tmstworthiness  is  alleged  of  the  various  minor  propositions 
brought  in  iUostration  of  the  general  argument.  Bach  an 
BBsuinption  would  be  so  manifestly  absurd,  that  It  seems 
scarcely  needfnl  to  disclaim  it.  But  the  truth  of  the  doctrins 
•B  a  whole,  is  una^cted  by  erron  in  the  details  of  its  pre* 
•enmtion.    If  it  can  be  shown  that  the  Persistence  of  Foro* 
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ta  not  »  datnm  at  consckmBoeHS ;  or  if  it  oaa  be  shown 
that  the  several  lawa  of  force  above  specified  are  not  corol- 
laries irom  it ;  or  if  it  can  be  ehown  that,  given  these  laws, 
the  re-distribntion  of  Matter  and  Motion  does  not  necee- 
sarily  proceed  as  described ;  then,  indeed,  it  will  be  nhown 
that  the  thetwy  of  Evolution  has  not  the  high  warruit  here 
claimed  for  it.  But  nothing  short  of  this  can  shake  tlw 
general  conclosionB  urived  at. 

§  193.  If  these  conclusions  be  accepted — ^if  it  be  agreed 
that  the  phenomena  going  on  everywhere  are  parts  of  the 
general  process  of  Evolution,  save  where  they  are  puis  of 
the  reverse  process  of  Disaolation ;  then  we  may  infer  that 
all  phenomena  receive  their  complete  interpretation,  only 
when  recognised  as  parte  of  these  proceHses.  Whence  it 
follows  that  the  limit  towards  which  Knowledge  is  advanc- 
ing, mnst  be  reached  when  the  formnlsQ  of  these  prooeeses 
»re  so  applied  sa  to  yield  a  total  and  specific  interpretation 
of  each  phenomenon  in  its  entirety,  as  well  as  of  phenomena 
in  general. 

-  The  partiaUy-nnified  knowledge  distingniabed  as  Scisnoe, 
does  not  yet  include  snch  total  interpretations.  Either, 
as  in  the  more  comjdex  scienoes,  the  progress  is  almost  ez- 
clnsiTdy  indnctive ;  or,  as  in  the  simpler  sciences,  the  de> 
dnctions  are  concerned  with  the  component  phenomena; 
ftud  at  present  there  is  scarcely  a  oonacionsness  that  the 
nltimate  task  is  the  deductive  interpretation  of  phenomena 
in  their  state  of  composition.  The  Abstract  Soienoesj  deal- 
ing with  the  forms  under  which  phenomena  are  presented, 
and  the  Abstract-Concrete  Sciences,  dealing  with  the  &ctors 
by  which  phenomena  are  produced,  are,  plulosophicfJly  con* 
cidered,  the  handmaids  of  the  Concrete  Sciences,  which 
deal  witli  the  produced  phenomena  as  existing  in  all  their 
Batnral  complexity.  The  laws  of  the  ibrms  and  the  laws  <rf 
the  factors  having  been  ascertained,  there  then  oomes  the 
bnainesB  of  asceitaining  the  laws  of  the  prodacts,  as  deter* 
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the  Persistence  of  Force,  and  ^ven  the  various  deriyatiTe 
laws  of  Force,  and  there  has  to  be  shown  not  only  how 
the  actual  exiatenceB  of  the  inci^^amo  world  necessarily 
exhibit  the  traits  they  do,  but  how  there  neceBsarily  resolt 
the  more  nameroos  and  involved  traits  exhibited  by  organic 
And  anper-organic  existences — how  an  organism  is  evolved  t 
what  is  the  geneuis  of  human  intelligence  f  whence  social 
progress  arises  T 

It  b  evident  that  this  development  of  Knowledge 
into  an  organized  aggregate  of  direct  and  indirect  deduc- 
tions from  the  Persistence  of  Force,  can  be  achieved  only 
in  the  remote  fntore;  and,  indeed,  cannot  be  completely 
aclueved  even  then.  Scientific  progress  is  progress  in  that 
equilibration  of  thought  and  things  which  we  saw  is  going 
on,  and  most  continue  to  go  on ;  bat  which  cannot  arrive 
at  perfection  in  any  finite  period.  StiQ,  though  Science  can 
never  be  entirety  reduced  to  this  form  j  and  thongh  only  at 
a  &r  distant  time  can  ifc  be  brought  nearly  to  this'  form ; 
mach  may  even  now  be  done  in  the  way  of  approximation. 
-  Of  course,  what  may  now  be  done,  can  be  done  but  very 
imperfectly  by  any  single  individual.  No  one  can  possess 
that  encyclopedic  information  required  for  rightly  organizing 
even  the  truths  already  established.  Nevertheless  as  pro- 
gress is  effected  by  increments — as  all  organization,  begin- 
ning in  funt  and  binrred  outlines,  ia  completed  by  snccessive 
modifications  and  additions ;  advantage  may  accrae  from  an 
attempt,  however  mde,  to  reduce  the  Incts  now  accnmnlated 
—or  rather  certain  classes  of  them — to  something  like  co- 
mbination. Such  must  be  the  plea  for  the  several  volumes 
which  are  to  succeed  this;  dealing  with  the  respective 
divisions  of  what  we  distinguished  at  the  oatset  as  Special 
Philosophy. 

f  194.  A  few  closing  words  must  be  said,  concerning  tbe 
general  bearings  of  the  doctriuAs  that  arc  now  to  be  further 
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developed.  Before  proceeding  to  interpret  the  detaOed 
phflaomenA  of  Life,  aad  Mind,  and  Society,  in  terma  of 
Matter,  Motion,  and  Force,  Ulb  reader  most  be  reminded  in 
what  sense  the  interpretations  are  to  be  accepted. 

It  is  tme  that  their  purely  relative  diaracter  has  been  re- 
peatedly insisted  npon ;  but  the  liability  to  tnisinterpretatioB 
is  so  great,  that  notwithstanding  all  eridenco  to  the  contrary, 
there  will  probably  have  arisen  in  not  a  few  minds,  the  con- 
viction that  the  eolations  which  have  been  given,  along  with 
those  to  be  derived  &ora  thmn,  are  essentially  mat^ialistio. 
Having,  throughont  life,  constantly  heard  tia  charge  of 
materialism  made  against  those  who  ascribed  the  more  in- 
volved phenomena  to  agencies  bke  those  which  prodnce  the 
simplest  phenomena,  most  persons  have  acquired  repugnance 
to  such  modes  of  interpretation ;  and  the  universal  appli- 
cation of  them,  even  though  it  is  premised  that  the  sdutiona 
they  give  can  be  bnt  relative,  will  probably  rouse  more  or 
less  of  the  habitual  feeliqg.  Such  an  attitude  of  mind,  how- 
ever, is  significuit,  not  so  much  of  a  reverence  for  the 
Unknown  Cause,  aa  of  an  irreverence  for  those  familiar 
forms  in  which  the  Unknown  Cause  is  manifested  to  us. 
Men  who  have  not  risen  above  that  vulgar  conception  which 
unites  with  Matter  the  contemptuous  epithets  "gross" 
and  "  brute,"  may  naturally  feel  dismay  at  the  proposal  to 
reduce  the  phenomena  of  Life,  of  Mind,  and  of  Society,  to  a 
level  with  those  which  they  think  so  degraded.  But 
whoever  remembers  that  the  forms  of  existence  which  the 
uncultivated  speak  of  with  so  much  scorn,  are  shown  hf 
the  man  of  science  to  be  the  more  marvellous  in  their 
attributes  the  more  they  are  investigated,  and  are  also 
proved  to  be  in  their  ultimate  natures  absolutely  incompr^ 
hensible— as  absolutely  incomprehensible  as  sensation,  or 
the  consciona  something  which  perceives  it— whoever  cleariy 
recognizes  this  truth,  will  see  that  the  course  propped  doea 
not  imply  a  degradation  of  the  so-called  higher,  bnt  an 
■levation  of  the  so-called  loww.     Perceiving  as  he  will,  that 
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the  MaterialiBb  uid  Spiiitaalist  ooatroveray  is  »  mere  war  of 
words,  in  wliioli  the  dispatants  are  eqnally  abBord— each 
trhinTpng  lie  nodentanda  that  vhich  it  is  impossible  for  any 
man  to  nnderstond— -he  will  perceive  how  utterly^  gronndlesa 
is  the  fear  referred  to.  Being  fiilly  convinced  that  whatever 
DomenolatnTe  is  need,  the  ultimate  myatery  most  remain  tho 
same,  he  will  be  as  ready  to  formnlate  all  phenomena  in 
terms  of  Matter,  Motion,  and  Force,  as  in  any  o^ier  terms ; 
•nd  will  rather  indeed  anticipate,  that  only  in  a  doctrine 
which  recognizes  tho  Unknown  Caose  as  co-extensive  with 
all  orders  of  phenomena,  can  there  bo  a  consistent  Religion, 
or  a  consistent  Philosophy. 

Though  it  is  impossible  to  prevent  misrepresentations, 
especially  when  the  questions  involved  are  of  a  kind  that  ex- 
cite BO  mnch  animas,  yet  to  guard  againstthemas  faras  maybe, 
it  will  be  well  to  make  a  succinct  and  emphatic  re-statoment 
of  the  Philosophico-Bdligious  doctrine  which  pervades  the 
Ibrogoing  pages.  Over  and  over  again  it  baa  been 

shown  in  various  ways,  that  the  deepest  truths  we  can 
reach,  are  simply  statements  of  the  widest  nnifonuitiea  in 
our  experience  of  the  relations  of  Matter,  Motion,  and  Force; 
and  that  Matter,  Motion,  and  Force  are  but  symbols  of  the 
Cnknown  Reality.  A  Power  of  which  the  natore  remains 
for  ever  inconceivable,  and  to  which  no  limits  in  Time  or 
Space  can  be  imagined,  works  in  us  certain  effects. 
These  effects  have  certain  likenesses  of  kind,  the  most 
general  of  which  we  class  together  ander  the  names  of 
Matter,  Motion,  and  Force ;  and  between  these  effects  there 
are  likenesses  of  connection,  the  most  constant  of  which  we 
class  as  laws  of  the  highest  certainty.  Analysis  reduces 
these  several  kinds  of  effect  to  one  kind  of  effect ;  and  these 
several  kinds  of  nniformity  to  one  kind  of  nniformity.  And 
the  highest  achievement  of  Science  is  the  interpretation  of 
all  orders  of  phenomena,  as  differently-conditioned  manifes- 
tations of  this  one  kind  of  effiact,  under  diSerently-condi- 
tioued  modes  of  this  one  kind  of  nniffwniity.     But  when 
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BdsaCB  has.  done  this,  it  has  done  iLOthing  more  than  sys* 
tem&tiae  onr  ezperienoe;  •md  has  in  no  degree  extended 
the  liimtB  of  our  experience.  We  can  say  no  mote  than  be- 
fore, whether  the  nnifonnities  are  as  absohitely  neceasaiy, 
ns  they  have  become  to  our  thought  relatiTBlj  necessary. 
'Vhe  ntmoat  possibility  for  ns,  ia  an  interpretation  of  the 
process  of  things  as  it  presents  itself  to  onr  limited 
conscioasness ;  bat  how  this  process  is  related  to  the 
actual  process  we  are  nnabie  to  conceiye,  ma<di  less  to 
know.  Bimilarly,   it  most  be  remembered  that 

while  the  connection  between  the  phenomenal  order  and 
the  ontological  order  is  for  ever  inscnitable ;  so  is  tiie  con* 
aect^ion  between  the  conditioned  forms  of  being  and  the 
nncunditioned  form  of  being  for  ever  inscrutable.  The 
interpretation  of  aH  phenomena  in  terms  of  Matter,  Motion, 
and  Force,  is  notliing  more  than  the  redaction  of  our  com- 
plex sjmbola  of  thought,  to  the  simplest  symbols;  and 
when  the  equation  has  been  brought  to  its  lowest  terms  the 
symbols  remwi  symbols  still.  Hence  the  reasonings  con* 
tained  in  the  foregoing  pages,  afford  no  support  to  eiUier  of 
the  antagonist  hypotheses  respecting  the  ultimate  nature  of 
things.  Their  implications  are  no  more  materialistio  than 
they  ore  spiritualistic ;  and  no  more  spiritualistic  than  &ey 
ore  materialiHtio.  Any  argmaent  which  is  apparently  for* 
niahed  to  either  hypothesis,  is  neutralized  by  aa  good  an 
argument  famished  to  the  other.  The  Materialist,  seeing 
it  to  be  a  necessary  deduction  &om  the  law  of  correlation, 
that  what  exists  in  conscioosneiis  under  the  fbim  of  feeling, 
is  traosformable  into  an  equivalent  of  mechanical  motion, 
and  by  consequence  into  eqnivalents  of  all  the  other  foroea 
whioh  matter  exhibits;  may  consider  it  therefore  demoi^ 
strated  tb»b  the  phenomena  of  conscioasness  are  material 
phenomena.  Bnt  the  Spiritoatist,  setting  oat  with  the 
same  data;,  may  argne  with  equal  cogency,  that  if  the  fbrcea 
displayed  by  matter  are  cognizable  only  under  the  shape  ol 
those  eqnivalent  amounts  of  consciousness  which  they  pro* 
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duoe,  it  is  to  be  inferred  th&t  these  forces,  wliea  ezisting 
oat  of  conscioosnesB,  are  of  the  s&me  intrinsic  nature  as 
when  existing  in  conscionsneBs  ;  and  that  so  is  justified  the 
apiritnaliatic  conception  of  tlie  external  world,  as  consisting 
of  something  essentially  identical  with  what  we  call  mind. 
Mimifeatlf ,  the  establishment  of  correlation  and  equivalence 
between  the  forces  of  the  onter  and  the  inner  worlds,  toaj 
be  used  to  assimilate  either  to  the  other;  according  as  we 
set  ont  with  one  or  other  term.  Bat  he  who  rightly  inter- 
prets the  doctrine  contained  in  this  work,  will  see  that 
(•either  of  these  terms  can  be  taken  as  altimate.  Ilo  will 
see  that  thongh  the  relation  of  sabject  and  object  renders 
necessary  to  as  these  antithetical  conceptions  of  Spirit  and 
Uatter ;  the  one  is  no  less  than  the  other  to  be  regarded  as 
but  a  sign  of  tiie  Unknown  Beality  which  underlies  both. 
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APPENDIX, 

DEAUNQ  WITH  CBBTAIN  CBIIIOISHS. 

Onk  mj  of  MtimttiDg  tbe  ralidit;  ot  •  critic's  ]ad|{metta,  b 
that  ol  atadying  bis  meatal  pecaliaritiefl  as  getienUI;  displaced. 
If  he  betraya  idioijDcruies  of  tbooght  id  his  writJiifis  at 
large,  it  maj  be  inferred  that  tUeae  idiosfncrasies  possibly,  if  not 
pfobablj,  give  a  character  to  the  Terdicts  he  passes  opon  the 
productioiia  ot  others.  I  em  led  to  make  this  remsrk  bj  con- 
Bidering  Um  probable  connexion  between  Professor  Tail's  habit  of 
mind  as  otherwise  shown,  and  as  shown  in  tbe  opinion  he  has 
tacitly  expressed  respecting  the  formnia  of  Gvolntion. 

Daily  carrying  on  experimental  researches,  Professor  Tait  is 
profonndl;  impressed  wilh  tbe  supreme  valae  of  the  experi- 
Hiental  method  ;  and  ties  reached  the  conviction  that  by  it  alone  cau 
any  physical  knowledge  be  gained.  Though  he  calls  the  nltimate 
truths  of  physics  "  axioms,"  yet,  not  very  consistently,  he  alleges  that 
only  by  observation  and  experiment  can  these  "  axioms  "  be  known 
as  snch.  Passing  over  this  incoueistency,  bowerer,  we  hafe  here  to 
note  the  implied  proposition  that  where  uo  observation  or  experiment 
is  possible,  no  physical  truth  can  be  established;  and, indeed,  that  in 
the  absence  of  any  possibility  of  experiment  or  obserTstioa  there 
is  no  basis  for  any  phjBical  belief  at  all.  >'uw  The  Un»etn  Vrnvtrte^ 
R  work  writtOD  by  him  in  conjunction  with  Professor  Balfonr- 
Stewart,  contains  an  elaborate  argument  concerning  tbe  relations 
between  tbe  TJniverse  which  ie  visible  to  as  and  an  invisible 
Universe.  This  argnment,  carried  on  in  pursuance  of  physical 
laws  established  by  converse  with  the  Universe  we  know,  extends 
ibem  to  the  Uaiverse  wa  do  not  know :  the  lew  of  the  Conservation 
of  Energy,  for  example,  being  regarded  as  common  to  the  two^ 
and  tbe  principle  ot  Continaily,  whii^h  is  (raced  among  perceptible 
phenomena,  being  assumed  to  bold  likewise  ot  the  imperceptible. 
On  the  strength  of  these  reaaoninga,  conclusions  are  drawn  which 
are  ctmsidered  as  at  least  probiible :  support  is  foand  for  certain 
theological  beliefs.  Kow,  clearly,  the  relation  between  the  seen 
Md  the  nnseen  Universes  cannut  be  the  snbject  of  any  obeerration 
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or  oxperiment ;  Bince,  by  the  deBniiton  of  it,  ooo  t«rm  of  the 
relation  is  absent.  If  we  hare,  then,  no  WBrrant  for  uaerting  a 
physical  axiom  eave  as  a  generalizatiua  of  reealts  of  experimeDta — 
if,  canseqaeDtly,  where  do  observation  or  experiment  is  possible, 
reawniog  after  physical  methods  cao  have  no  place ;  tbeo  there  can 
be  no  basis  for  any  conclnsion  refpecting  the  phjsicAl  relations  of 
the  seen  and  the  nnseen  Unireraes.  Not  so,  however,  concladea 
Professor  Tait.  He  thinks  that  while  do  ralidit;  can  be  chiimed 
for  car  judgments  respectinf;  perceived  forces,  save  as  experi- 
mentallj  jnsttGed,  some  validity  can  be  claimed  for  onr  indnroeDts 
respecting  nnperceived  forces,  where  no  experimental  jodtiGi^tioii 
is  possible. 

The  peenliarit;  thas  exhibited  in  Professor  Tail's  g«>eral 
thinking,  is  exhibited  also  in  some  of  bis  thinking  on  those  special 
topics  with  which  he  is  directly  concerned  as  a  Professor  of 
Physics.  An  instsnce  was  given  by  Proleesor  Clerk-Maxwoll 
when  reviewing,  in  A'ahirt  for  Jnlj  S,  1679,  the  new  edition 
(1879)  of  Tliomdon  and  Tail's  TreatiM  on  Natural  Plalotiphy. 
Professor  Cterk-Uazwell  writes: — 

"  Agun  at  p.  S23,  the  capacity  of  the  student  la  called  npon  to  accept 
the  followuig  statement: — 

'  Matter  boa  an  inn&te  powoi  of  lesisting  external  lnfiD«au>e*,  k>  that 
Bveiy  had}r,  aa  Cor  oa  it  con,  remains  at  mat  oi  moves  oniformly  in  a 
straight  line.' 

Is  it  a  fact  that  '  matter '  has  on;  power,  eithor  innate  or  acquired, 
of  leaisting  external  influenceaf  " 

And  to  Professor  Clerk- Max  well's  quesiion  tbns  pot,  the  smwN 
of  one  not  having  a  like  mental  pecniiarity  with  Professor  Tait, 
most  snrely  be — No. 

Bnt  the  most  remarkable  example  of  Professor  Tail's  mode  of 
thongfat,  as  exhibited  in  his  own  department,  is  contained  in  ft 
lecture  which  he  gave  at  Giaegow  when  the  British  ABSU(.iati(ni 
last  met  there  (see  Nature,  l^tember  21,  1876) — a  lectare 
given  for  the  pnrpose  of  dispelling  certain  erroneons  conc^tiooa 
of  force  commonly  enteriBined.  A^kiDg  how  the  word  force  "is 
to  be  correctly  used  "  he  says : — 

"Here  we  cannot  but  conaulc  Newton.  The  sense  in  which  ha  naat 
the  wold  '  force,'  and  therefore  the  aeaae  in  which  we  must  continue  to 
use  it  if  we  desire  to  avoid  intellectual  confuaion,  will  appeitf  cleailj 
from  a  brief  consideration  of  hia  simple  statement  of  the  laws  of  motion. 
The  Grsc  of  these  laws  is ;  Kvery  body  conlinii«i  in  tt«  *UUe  of  rvtt  or  of 
tmiform  motion  in  a  itraight  Utu,  tax^t  in  to  far  atit  i*  aompellad  bji 
impretted  foitxt  to  chmt^t  that  itatt." 

Thus  Professor  Tait  quotes,  and  folly  approves,  that  conception 
of  force  which  regards  it  as  something  which  changes  the  state  of 
■  IxKiy.  Later  on  in  the  conrse  of  his  lecture,  after  variotisly 
setting  forth  his  views  of  liow  force  is  r^hdy  to  be  conceived,  lie 


.dbvGooyk" 


AFFBNDtX.  SOS 

nya  "  force  is  the  rate  at  which  ui  agent  does  work  per  nnit  of 
lengtL"  Now  Itit  us  compare  these  two  definitions  of  force.  It 
is  &r8t,  OD  the  aathoritj  o[  Newton  emphatically  endorsed,  said  to 
be  that  which  changm  the  state  of  a  hodj.  Then  it  is  said  to  be 
tho  rate  at  which  an  agent  does  work  (doing  worli  being  eqnira- 
lent  to  cbHDging  a  body's  etste).  lo  the  one  case,  therefore,  lore* 
itsell  is  the  agent  which  doee  the  wort  or  changes  the  state;  in 
the  other  case,  lorix  it  the  rate  at  which  sorae  other  agent  does 
the  work  or  changes  the  state.  How  are  these  stateraeuls  to  be 
reconciled  I  Otherwise  pol  the  difficnltj  stands  thas: — force 
ii  that  which  changes  the  state  of  a  body ;  force  is  ft  rate,  and 
a  rate  is  a  relation  (as  between  time  and  dlitance,  interest  and 
capital);  therefore  a  relation  chsogee  the  stale  of  a  body.  A 
relation  is  no  longer  a  itexiu  among  phenomena,  hot  beconiee  a 
prodocer  of  pbeaomeoa.  Whether  Professor  Tait  succeeded  in 
(Uspelling  "  the  wide-spread  ignorance  as  to  some  of  the  most 
important  elementary  principles  of  physics" — whether  his  aadience 
went  away  with  clear  ideas  of  the  ■*  mncb  aboseil  and  misonder- 
atood  term  "  force,  the  report  does  not  tell  os. 

Let  OS  pass  now  from  these  illostratioDs  of  Professor  Tait'a 
Indgroent  as  exhibited  in  his  special  depHrtment,  to  tlie  considera- 
tion of  his  jodgmenl  on  a  wider  question  here  before  ns — tlie 
formula  of  Erolntion.  In  Natart  for  Jul;  17,  1879,  while  r&- 
*iewiag  Sir  Edmnnd  Beckett's  Origin  of  tit  Laws  of  Nattm 
■ud  praising  it,  he  says  of  the  anthor : — 


lath  i  n£ftlani  fipAti  fin  n^  &ni 

Professor  Tait,  proceeding  then  lo  quote  from  Sir  Edmund 
Beckett's  book  passages  in  which,  as  he  thinks,  there  is  a  kindred 
tearing  off  of  diBgai.''es  from  the  eipressions  need  by  other  authors, 
winds  up  by  saying — ''  When  the  pnrposely  vagoe  statemeuts  of 
the  materialists  and  agnostics  sre  thns  stripped  of  the  tinsel  of 
bigh-flown  and  unintelligible  language,  the  eyes  of  tlie  thongbt- 


IB  critio  tuoall;  conenlts  the  latest  edition  of  the  work 
1,  ao  that  the  autboi  may  h&ve  the  benefit  of  my  coirectionB  ex 
alteftloM  he  haa  made.  Apparently  Mr.  ifii^nMm  doe*  not  think  each  a 
pncwition  needful.  PnblishiBg  in  IS76  hia  PMlMOpAy  vUiumt  AtMmp- 
(UHW,  faom  which  the  aJtore  rftimrfln  ii  taken,  he  quote*  bom  the  Qnt 
edition  of  Firti  PrineipIeM  ptAilished  in  1603  ;  though  in  the  edition  ol 
1S6T,  and  All  (abseqnent  onea,  the  definition  is,  in  ezprasaion,  coniideraUy 
■odifled— twa  91  the  leading  words  being  no  longer  used. 
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Im  who  hare  accvpted  tben  oo  ■atboritr  (I)  are  at  laat  opened, 
niid  tbejr  «r«  rmdj  to  exclaim  with  Titania,  OMtbiaka  '  I  wma 
oaainoiired  of  an  au.'"  And  that  Mr.  Kirkman  ajmilarij  betieres 
that  his  travest;  proves  ibe  formula  of  Erolntioa  to  be  mean- 
iaglBBa,  Ik  sbowo  by  the  seotmce  which  foUowsit — "Can  any  man 
show  that  my  trattalatioa  is  anfair  T  " 

One  would  have  thought  that  Mr.  Kirhman  aad  Frofeerar  Talt, 
faoweTer  Darrawly  thej  limited  tiieraselTea  to  their  speciBl  lines  ot 
inqnirj,  coald  hardly  have  avoided  obeerviDg  that  in  proportion 
■■  scientific  terms  express  wider  geoeralitiee,  they  necessarily  Iobb 
that  vividness  of  enggestion  which  words  of  concrete  meaaings 
bavet  and  tiierefore  to  the  noinitiated  seem  ragne,  or  even  empty. 
If  Professor  Tait  ennnciated  to  a  nntic  the  physical  axicm,  "  actioa 
and  reaction  ate  eqnal  and  opposite,"  the  mstic  might  not  hnpn^ 
ably  fail  to  form  any  correspondbg  idea.  And  he  might,  it  his 
self-confideD<M  were  akin  to  ihut  of  Mr.  Kirkman,  cooclnde  that 
where  be  saw  no  meaning  there  coold  be  no  meaning.  Further, 
if,  after  the  axiom  had  been  bronght  parUally  within  his  compro- 
heosion  by  an  example,  he  were  to  laagfa  at  the  learned  wimis 
osed  and  propose  to  say  instead — "  shoving  and  back-shoving  are 
ooe  Bs  strong  as  the  other ; "  it  wonid  posribly  be  held  by  Professor 
Tait  that  this  way  of  pottiog  it  is  hardly  satisfactory.  If  he 
thought  it  worth  whHe  to  enlighten  the  roatie,  he  might  perhaps 
point  oat  to  him  that  his  statement  did  not  inclade  all  the  facta 
— that  not  only  shoving  and  back-ehoviBg.  bnt  also  palling  and 
back-polling,  are  ooe  as  strong  as  the  other.  Sappoaing  the 
rnstic  were  not  too  conceited,  he  might  eventnally  be  tanght  that 
the  abstract,  and  to  him  seemingly  vague,  formula  "action  and 
rescUon  are  equal  and  opposite,"  woa  chosen  because  by  no  words 
of  a  more  specific  kind  could  be  expressed  the  trnth  in  its  entirety. 
Professor  Tait  however,  and  Mr.  Kirkman,  thoogh  the  physi(»] 
and  mathematical  terms  they  daily  employ  are  so  highly  abstract 
as  to  prove  meaningless  to  those  who  are  unfamiliar  with  the 
concrete  tacts  covered  by  them,  seem  not  to  have  drawn  any  general 
inference  from  this  habttnal  experience.  For  had  they  done  so, 
they  mast  have  been  aware  that  a  formula  expressing  all  orders  of 
changes  in  their  general  course^astronomic,  geolop'c;  biologic, 
psychologic,  soclologio — conld  not  pasoibly  be  framed  in  any 
other  than  words  of  the  highest  abstractness.  Perhaps  there  may 
come  the  rejoinder  that  they  do  not  iielieve  any  such  nniverpal 
fitrmnla  is  possible.  Perhaps  they  will  say  that  the  on-going  ot 
things  as  shown  in  oor  planetary  system,  has  nothmg  in  commoa 
with  the  on-going  of  thinga  which  hits  brought  the  Earth's  cmst 
to  its  present  state,  and  that  this  has  nothing  in  common  with  the 
on-going  of  ihhigs  which  the  growths  and  actions  of  livii^  bodies 
show  us ;  although,  cooeideriog  thM  the  laws  of  molar  motuMi  aad 
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the  laws  of  mnlecnlsr  Bctlon  »e  prond  to  hold  t-rne  of  them  nTI, 
it  raqaiTM  coasidcrahle  connge  to  BBsert  that  the  modes  nf  co- 
o[)eratioa  ol  the  pfajsickl  forces  in  them  sereral  regioDs  of 
piieuoraeoB,  {H-esent  no  traits  in  common.  Bat  anicsa  they  alk-ge 
tbat  there  w  one  \aw  for  the  radistribotion  of  matter  and  motion 
In  the  hearens,  and  another  law  for  the  redistribution  of  matter 
and  motion  in  the  Earth's  inorganic  masse)<,  and  another  lav  for 
its  organic  masses — nnleas  tbejr  assert  that  the  transformation 
everywhere  in  prtq^ress  follaws  here  one  method  and  there 
another;  they  mast  admit  that  the  proposition  which  ex- 
pressefl  the  geiteral  conrse  of  the  transformation  can  do  It  onljr 
in  terms  remote  in  the  extremest  degree  from  wo^de  suggesting 
deSnite  objecta  and  actions. 

After  noting  the  onoonscionsness  thns  betrnjed  by  Mr.  Kirk- 
man  and  ProfesHor  Tait,  that  the  expreraion  of  highly  abstract 
truths  necessitates  higblj  abstract  words,  we  miij  go  on  tu  note  a 
scarcely  less  remarkable  anomaly  of  thooght  shown  bj  theia. 
Mr.  Kirkman  appears  to  think,  and  Frofedsor  Tait  apparently 
agrees  with  him  in  thinking,  that  when  one  of  these  abstract 
words  coined  from  Oroek  or  Latin  roots,  Is  lr«n4ormed  into  an 
a  ncD  nth -looking  combination  of  equivalents  of  Saxon,  or  rathrr 
old  English,  origin,  wh>tt  they  regard  as  its  misleading  glaniuur 
Is  thereby  dissipated  and  its  meaning lefsnesa  made  manifest.  We 
may  conveniently  observe  the  nature  of  Mr.  Kirkman's  belief, 
by  listening  to  an  imaginary  addition  to  tbat  address  before  the 
Literary  and  Philosopbical  Society  of  Liverpool,  in  which  he 
first  set  forth  the  leading  ideas  of  his  volnme ;  and  we  may  fltly, 
in  this  irasginary  addition,  adopt  the  manner  in  which  he  ddights. 

"  ObsLTve,  gentlemen,"  we  may  suppose  him  saying,  "  I  have  here 
tbe  yolk  of  an  egg.  The  erolntionfets,  nsing  their  jai^n,  say  that 
one  of  its  characters  k  '  homogeneity ; '  and  if  vou  do  not  ex- 
amine yonr  thoughts,  perhaps  you  may  think  tbat  the  word  conveys 
some  idea.  But  now  if  I  translste  it  into  plain  English  and  say 
that  one  of  tbe  cbaractera  of  this  yolk  is  '  afl-alikeness,'  you  at 
once  perceive  bow  noneensical  la  tbeir  statement,  Yon  see  that  tbe 
subHlaoce  of  the  yolk  is  not  alt-alike,  and  that  therefore  all- 
alikeness  cannot  be  one  of  its  attributes.  Similarly  with  the 
other  pretentkiQs  term  '  heterogeneity,'  which,  according  to  them, 
describes  tbe  state  thngs  are  brought  to  by  what  they  call' 
evolution.  It  is  mere  empty  sound,  as  is  manifest  if  I  do  bat 
transfcnn  it,  aa  I  did  tbe  other,  and  oay  instead  '  not-all -alike- 
ne^^a.'  For  od  ebowing  yon  this  cbick  into  which  the  yolk  of  the 
egg  toros,  you  will  see  tint  '  not-all  alikeneas  *  is  a  character  which 
cannot  ttecleiqied  for  iL  Uow  can  anyone  say  that  tbe  parts  of  the 
vbick  are  not- all-alike t  Again,  in  tbrir  blatant  language  we  are 
told  that  erolutiuB  is  L-arried  on  by  continuous 'diffenntiationa : 
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end  tbey  would  hftve  u  beliere  that  tJib  word  expressea  some 
fact.  Sat  if  we  pat  insteMl  of  it  '  BORwthinfcetHeificatiom '  the 
d«lael0D  they  try  to  practiM  oa  ns  becomee  dear.  How  can 
they  eaj  that  while  the  parts  have  bem  forming  theiDtelras,  the 
heart  has  been  becoming  something  else  than  the  Btomsi^h,  and 
the  leg  something  else  than  the  wing,  and  the  head  sometbing 
else  than  the  tailT  The  like  manifestly  happens  when  for 
'  int^rationa '  we  read  *  eticktogetherations : '  what  sense  the 
term  might  seem  to  hare,  becomes  obviona  nonsense  when  the 
BDbstitated  word  is  nied.  For  nobody  dares  assert  that  the 
parts  of  the  chick  etick  together  any  more  than  do  the  parts  of 
tbe  yolk.  I  Deed  hardly  show  yoa  that  now  when  1  take  a 
portion  of  the  yolk  between  my  fingera  and  pnll,  and  now  whn 
I  take  any  psrt  of  the  chick,  as  the  leg,  and  pnll,  the  first  resiiits 
jast  as  mac-h  as  tbe  last — the  last  doee  not  stick  together  any  more 
than  the  first ;  so  that  there  has  been  no  progress  in  '  stick- 
togetberatioDe.'  And  thus,  gmtlemea,  yon  perueive  tLat  these 
big  word«  which,  to  tbe  diBg^ll^tl  of  the  Royal  Society,  appear 
eren  in  papers  pnblished  by  it,  are  mere  empty  blndders  which 
there  would-be  pbiloeophers  nse  to  baoy  up  their  ridicolom 
doctrines." 

Thn«  is  a  fnnhcr  carious  mental  trait  exhibited  by  Mr.  Kirk- 
man  and  which  Professor  Tait  appeare  to  have  in  common 
with  him.  Very  trnly  it  has  been  remarked  that  there  is  a  great 
difference  between  disclosing  the  absardities  contained  in  a 
thing  and  piling  abenrditiee  vpoH  it ;  and  a  remark  to  be  added  la 
that  some  minds  appear  incapable  of  distinguishing  between  in- 
trinsic absardity  and  exlrinsic  absurdity.  The  case  before  na 
iltastratee  this  remark ;  and  at  the  same  time  shows  as  how 
analytical  facnities  of  one  kind  may  be  constantly  exertrised  withoat 
Btrengthening  analytical  faculties  of  another  kind — how  mathe- 
matical analysis  may  be  daily  practised  withont  any  skill  ill 
Eychological  analysis  being  acquired.  For  if  these  gentlemen 
d  analyzed  their  own  thoughts  to  any  purpose,  they  wonld  have 
known  that  iDoongruoos  jnxtapoeitions  may,  by  associatloa  of 
ideas,  suggest  characters  that  do  not  at  all  belong  to  the  things 
juxtaposed.  Did  Mr.  Kirkman  ever  obeerre  the  result  of  patting 
a  bonnet  on  a  nude  statue  I  If  he  ever  did,  and  if  he  then  reasoned 
after  the  manufr  exemplified  abore,  he  donbttees  concluded  that 
the  obscene  effect  l>eloDged  iotrinsii^ily  to  the  statae,  and  only 
required  the  addicioD  of  the  bonnet  to  make  it  coospicnons.  The 
alternative  conclDsiou,  however,  which  perhaps  most  will  draw,  it 
that  not  in  the  atatue  itself  was  there  anyliiing  of  an  obscene  sug- 
geetion,  bat  that  this  effect  was  purely  adrentitioua  :  tbe  bonnet, 
connected  in  daily  experience  with  living  women,  calling  np  tbe 
thought  of  a  living  womaa  with  the  head  drened  bat  otherwise 
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■aked.  Similarij  tboagh,  hj  clothing  aa  idea  in  worila  which 
excite  A  feeliD);  of  tho  Intlicroiis  by  their  oddity,  anj  one  ta*f 
aaaocuM  this  feeling  or  the  ladicroiu  frith  the  idea  ibwlf,yet  he 
doM  not  tberebj  make  the  idea  ludicroiui ;  and  if  hx  Ihiuki  he  doei, 
be  show*  that  he  tiae  oot  practised  introspection  to  much  purpotie. 

Bj  «ri*/  of  a  lesson  in  mental  diitui|)line,  it  maj  be  not  nnin- 
•Unctive  here  to  note  a  corioub  iiiiishlp  of  o(>inioa  Ijettreeil 
iheee  tvo  luathematlciaQB  and  two  litteratearn.  At  tint  sight 
it  uppears  stnwge  that  meu  whose  lives  are  passed  in  sradiea  nj 
abeolutelf  ecientiBc  aa  those  which  Professor  Tait  and  Ur.  Kirk- 
uiaii  poraoe,  should,  in  tbor  judgments  on  the  forinul  i  of  Urolu- 
tiun,  be  at  one  with  two  men  of  exclusivelj  literary  unltnre — « 
North  American  Reviewer  end  Hr.  Matthew  Arnold.  In  tho 
/forth  Amerieaa  Review,  ToL  1^0  psge  202,  a  critic,  after 
quoting  the  formala  of  Brolmiou,  sajs ; — "  This  maj  be  all  true, 
but  it  seetna  at  beat  rather  the  bluuk  torm  for  a  unirerse  tbao 
eojthiag  correepooding  to  the  actnal  world  about  ns."  Un  whicti 
the  comment  maj  be  that  oue  who  had  studied  celestiul  mechanics 
01  mndt  as  Ute  reriewer  has  studied  tbe  general  course  of 
transformations,  might  similarly  have  reraurked  that  the  formul^^ 
"  bodies  attract  one  another  direi'tly  as  their  matiHe.-i  and  inversely 
as  ttie  sqaares  of  their  distances,"  whs  at  best  bat  a  blank  form 
tor  solar  systems  and  sidereal  cluiitars.  With  ibis  parentheti- 
cal commcDt  I  paiis  to  the  fact  above  hiuled,  that  Mr.  Mattheir 
Arnold  obriously  coUicidw  with  the  reriewer's  estimate  of  the 
fonouhk  la  Chapter  V,  of  his  work  Qod  and  tKt  Bible,  wbeD 
prqtaring  the  way  for  a  criticism  on  German  theologians  u 
losing  tfaemselves  in  words,  he  quotes  a  aeying  from  Homer.  This 
be  inirodDces  by  remarking  that  it "  is  not  at  all  a  grand  oue.  We 
are  almost  ashamed  to  quote  it  to  readers  who  may  have  come 
fresh  from  the  last  number  of  the  Nin'th  Aiatrican  Beview,  and 
from  the  grest  sentence  there  quoted  as  samraing  up  Mr.  Herbert 
tjpencer's  theory  of  evolaiiou : — '  Evolution  is  Ac.'  Homer's 
poor  little  eayiiig  comes  not  in  such  formidable  shape.  It  is  only 
this: — Widt  it  the  range  of  wnnbl  worde  mag  mtike  tkii  wag  or 
that  way."  And  then  he  proceeds  with  his  refiectinos  npon  German 
k^onachies.  All  of  which  makes  it  manifest  that,  going  oat  of 
his  way,  as  he  does,  to  quote  this  formula  from  the  f/ortA  American 
Bevitw,  he  intends  tacitly  to  mdicate  bis  agreeuent  b  tbe  reriewer'e 
•stunate  of  it. 

That  these  two  men  of  letters,  tike  tlie  two  mathematicians,  >re 
nnable  to  frame  ideas  answering  to  tbe  words  in  which  erolation  at 
large  is  expressed,  seents  msnifest.  In  all  loar  the  verbal  symbola 
need  call  ap  either  no  images,  or  images  of  the  vaguest  kinds, 
wbicb,  grouped  together,  form  t»t  tbe  most  shadowy  thoughts, 
li,  now,  we  ask  what  is  tbe  common  trait  in  the  edoiMioa  anl 
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pnrsoiU  ol  all  low,  w«  eee  it  to  be  lack  o(  funiliaritj  with  tbo>« 
complex  proceraea  of  change  which  the  I'ODcrete  scleaeei  brlag 
before  ns.  The  meo  of  Jettere,  in  tbeir  earij  dajs  dietsd  on 
granimare  aod  lexicood,  and  in  their  later  dajs  oceopied  witfc 
bdlea  tettra,  Biography,  and  a  Historj  made  np  mainl7  ot 
persoDHlitief),  are  by  their  edacation  and  cxnrae  of  life  left  almoet 
witboDt  Bcientific  ideas  of  a  definite  kind.  The  unirersalitj  of 
phjBical  cansatioD — the  mterpretatioii  of  all  things  in  termi  ol 
R  nevMMMaBing  redUtribatioo  of  matter  and  motion,  is  natntallj  lu 
them  an  idea  utterly  alien.  The  mathematician,  too,  and  the 
mathematical  phyaicbt,  occupied  ezclmivetj  «{th  tbe  i^wnwnenn 
of  number,  space,  and  time,  or,  in  dealing  with  forces,  dealing  with 
them  in  the  abstract,  carry  on  tbeir  researcben  in  sncdi  whw  aa 
may,  xnd  often  do,  leare  them  qnilo  nnconicioaji  of  tbe  traitt 
exhibited  by  tbe  general  transformatitHw  which  things,  iodindnally 
and  in  thar  totality,  undergo.  In  a  chapter  on  *■  Diocipline  "  te 
the  Study  of  Sodniogg,  I  have  comnMited  npon  <he  usea  of  tbe 
several  gronps  of  ticiencea — AlistraGt,  Abstract-Conereta,  and 
Concrete — m  caltivating  different  powera  of  mind ;  and  bare 
argned  that  while  for  complete  preparation,  the  diecipline  at  etch 
gruop  of  scieaces  is  indispensable,  tbe  diecipline  of  any  one  gronp 
alone,  or  any  two  gronps,  learee  obtain  defects  of  jndgnwut. 
Efpecially  bave  I  contraBted  the  aaalytical  habit  of  thought  which 
study  of  the  Abetract  and  Abstract- Concrete  BcieDcea  prodocer, 
with  the  synthetical  habit  of  thonght,  prodnf^  by  stndy  of  the 
Concrete  Sciencee.  And  1  have  exemplified  the  defects  <rf  judgment 
to  which  the  analytical  haliit  nnqualiBed  l^  the  ajntheticel  babit, 
kads.  Here  we  meet  with  a  striking  illoetratioci.  SdeotiGc 
oiilture  of  the  analytical  kind,  nlmost  as  mnch  as  abwnce  of 
scientiGc  cnltore,  leaves  tbe  mind  bare  of  those  ideas  with  which 
tbe  Concrete  Sciences  deal.  Exdnsive  familiarity  with  tbe  formt 
and  /acton  of  phenomena,  no  more  Sis  men  for  dealing  with  tbe 
jtrodKCIs  in  tlieir  totalitiea,  than  does  mere  literary  stndy. 

Ad  objection  made  to  the  fonnnla  of  evolution  by  a  sympalbetic 
critic,  Ur.  T.  E.  Cljffe  Leslie,  call^  for  notice.  It  is  nrged  in  • 
spirit  widely  different  from  that  displayed  by  Mr.  Eirkman  and  bis 
applauder  Professor  Tait;  and  it  has  en  apparent  josiiQcation. 
Indeed  many  readers  who  before  accepted  the  formuU  of  Evolntioij 
in  fall,  will,  after  reading  Sir.  Cliffe  Leslie's  comments,  agree  wilb 
him  in  thinkbg  that  it  is  to  be  taken  with  the  qoalificatioDS  be 
points  oaL  We  shall  find,  however,  that  a  clearer  apprehension  of 
the  meanbgs  of  tbe  words  osed,  and  a  clearer  apprriteneion  ol  Uw 
fotmole  in  its  totelity,  excludes  tbe  criticisms  Mr.  LesHe  makes. 

In  tbe  first  place  he  dissociMee  from  one  another  those  traits  of 
EvoIatiOD  which  I  have  aseociated,  and  which  I  have  alleged 
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to  be  tme  only  wbea  auoeiated.  He  qaotes  me  u  sayiug  that  ft 
obange  from  the  homogenfloas  to  the  beterogeneoae  cbvBct«iiui 
kU  eTohitioD ;  and  be  pntsthb  at  the  outset  of  hu  oritkisni  aathoDftb 
1  mede  thu  cbai^  the  primary  ebaracteriBtic  But  if  ho  irill  refer 
to  Fint  Principles,  P&rt  II.  chap.  14  (in  tbe  eecoad  and  subaeqaeat 
edilMQB)  he  mUI  find  ib  ehowa  that  nader  iU  primary  expect,  EtoId- 
tiuD  "  ia  H  change  from  a  i«as  cobereat  forin  to  a  more  coberanl 
(arm,  conseqeeot  on  the  diaaipatioa  of  motion  and  integration  ol 
matter."  The  next  chaptw  coutaioe  proofs  that  the  change  from 
hoffiogeneitj  to  heterogeneity  ia  a  tecondaty  change,  whicb,  when 
coDditioQ*  allow,  accompanlw  the  change  from  the  iscobereot  to 
the  coberenL  At  the  b^inni^  of  tbe  chapter  aftw  that,  came  the 
sentencee — "Bat  now,  doea  tbie  generalisation  exprasi  the  whole 
tratb  I  Does  it  inclade  ererytbing  esseotiall;  charscteriamg  Evoln- 
UoD  and  exclnde  evsrything  elseT  ...  A  critical  eiaminatioa 
of  tbe  facts  will  show  that  it  does  neither."  And  tbe  chapter  tbeo 
goea  on  to  show  that  the  change  is  from  en  inde/mte  inmberent 
homogeneity  to  a  definite  oobereot  heterogeneity.  Farther  qmdiS- 
cationa  contained  in  a  ancceeding  chapter,  bring  the  fonnala  to  this 
final  form — "  £  rotation  is  an  ialegralion  of  matter  and  concomitant 
dissipation  of  motion ;  daring  which  tbe  matter  paisea  from  aa 
indefinite,  incoherent  hom<^Deity  to  a  deSnite,  oobereat  beten^e- 
neitj ;  and  during  which  tbe  retained  modon  nndergoes  a  paralM 
tnnsfonnation." 

Now  If  theee  rarions  trut«  of  the  process  of  Erolotion  are  lent 
simnltaneoDsly  in  view,  it  will  be  sees  that  most  of  Hr.  Gliffe 
Iiwlie'a  objeotions  tail  to  apply.     He  aajs:— 

"The  mmemenl  of  Iwigonge,  Uw,  and  pMitioal  and  oivil  anion,  it  fee 
the  ouwt  port  in  on  oppoaibe  du«ctii>n.  In  a  tavBigs  oountiy  like  >fno&, 
speech  is  m  a  per^ti^  flux,  and  natv  dialects  gpiin^  up  wito  every  awunl 
bom  the  parent  hive.  In  tbe  civilized  world  the  nmflcatiaa  of  languaee  Is 
rapidly  prooeeding." 

Here  two  diSorent  ideas  are  mrolved — the  eroladon  of  a  language 
considered  nngly,  and  the  erulntion  of  litngnague  cuasidered  as  an 
aggregate.  Nothing  which  he  says  impliw  that  any  one  langnage 
becomea,  during  its  evolntion,  less  heterogeneous.  The  disappeur- 
anoe  of  dialects  is  not  a  progreaii  towards  the  homogeneity  of  a  Ian- 
gnsge,  bat  ia  tbe  fins]  triumph  of  one  variety  of  a  language  over 
tlie  other  varietiw,  and  tbe  extinctioo  of  them :  the  conquering 
rariety  meanwhile  becoming  witblo  itself  more  beterogeoeoaa.  Thia, 
loo,  is  tbe  process  wbicb  Mr.  Leslie  refere  to  as  likely  to  end  in  an 
extinction  of  the  Celtic  languages.  Advance  towards  homogeneity 
would  be  shown  if  tbe  rarioos  languages  in  Europe,  baring  beea 
prerioasly  nnlike,  were,  while  still  existing,  to  l>ecome  gradaslly 
more  like.  Bat  the  supplanting  of  one  by  another,  or  of  some  by 
Others,  no  more  implies  any  tendency  of  langoi^ea  to  become  alike, 
than  does  tbe  supplanting  of  spades,  genera,  orders,  and  classes  <rf 
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anlmalB,  ooe  hj  another,  dnrhiK  the  erolntioa  of  lif«,  implj  ibe  tea- 
dsDcy  of  organisms  to  asHmilate  in  their  natures.  Krta  if  the  most 
belcrc^Deons  creatare,  Ubd,  shoald  OTerran  the  Earth  aod  exlirpals 
the  greatM'  part  of  ita  other  iahsbitaota,  it  woaldnot  implj  any  ten- 
dency towarda  homogeneity  in  the  proper  sense.  It  would  remain 
tme  that  organismH  tend  perpetually  towards  hetero^oeity,  iodi- 
ridaallj  and  as  an  assemblage.  Of  coarse  if  all  kinds  but  one  went 
destroyed,  they  eonid  no  longer  display  this  tendency.  Display 
of  it  would  be  limiwd  to  the  remaining  kind,  which  wonld  continoe, 
an  DOW,  to  show  it  in  the  formation  of  local  Tarietiea,  becoming 
gradimlly  more  diTeiyent ;  and  the  like  la  true  of  langnageti. 

Id  the  Deit  case  Ifr.  Leslie  ideotifies  progreMing  uiiBcatitni 
with  adraoce  towards  botnogeoeity.    His  words  are ; — 

"Already  Europe  has  noarl?  consolidated  itself  into  a  Heptaicly,  tha 
nombai  of  states  into  wMcli  Eogland  itself  was  once  divided;  and  th* 
leaolt  of  the  American  War  exemplifies  the  prsTalBnce  ol  the  fcBoea  tend- 
ing to  homogeneity  over  those  tending  to  heterogeneity." 
To  this  the  reply  is  that  these  cases  exemplify,  rather,  the  preva- 
lence of  the  forces  which  chsnge  the  incoherent  into  the  cohereot — 
which  effect  intcgrfttioD.  That  is,  they  exemplify  Erolatioo  nnder 
its  primary  aspect.  In  the  Pi-indpltM  of  Sodologg,  Part  11. 
chap.  8,  Mr.  Leslie  will  fiud  nnmerons  kindred  caBex  brought  Id 
illoBtnttion  of  thin  law  of  Erolntion.  To  ahich  add  that  snch 
int^rationa  bring  after  tiiem  greater  heterogeneity,  not  greater 
homogeneity.  The  dividons  of  the  Heptwcby  weie  sodetiee  aab- 
Btantialiy  like  one  anoiher  in  their  stTDcturea  and  sctifitiefl ;  bnt  the 
parts  of  the  nation  which  correspond  to  them,  have  been  differen- 
tiated into  parts  carrying  on  rarietiee  of  occopatioM  with  entaHed 
nolikenneaes  of  stmctDrea — here  purely  agricultural,  there  mannfac- 
tnriog  ;  here  predominantly  given  to  coal  mining  and  iron  smelting, 
there  to  weaving ;  here  dMtingniphed  by  Kcattered  villages,  there  bj 
clOBtera  of  large  towns. 

Again,  it  is  allied  thut  au  increasing  homogeneity  is  shown  in 
fa^ioD.  "Once  every  rank,  profession,  and  district  had  a  dia- 
tioctive  garb ;  now  all  snch  distinctions,  save  with  the  priest  and 
the  soldier,  have  almost  dis^peared  among  men."  But  while  for 
a  reason  to  be  presently  pointed  out,  there  has  occurred  a  change 
which  has  abolished  one  order  of  differences,  differences  of  another 
order,  far  more  mnititadinoas,  have  arisen.  Nothing  ia  more 
striking  ihuo  the  extreme  belerogeneitj  of  dreas  at  the  preeeot 
day.  As  Mr.  Leslie  allegps,  the  dresses  of  those  forming  e«ch  ciasa 
were  ooce  all  alike ;  now  no  two  dresses  are  alike.  Within  the 
vague  limits  of  the  current  faahioD,  the  degree  of  variety  in  women's 
costumes  is  infinite ;  and  even  men's  coatomea,  though  having 
average  resemblances,  diverge  from  one  another  in  colours,  mat» 
rials,  and  detailed  forms  in  innnmerable  ways. 
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APFBKDIX.  678 

Other  fastances  given  by  Mr.  Leslie  concern  the  organiBatioDa 
(or  CMTjioR  on  prodaction  and  distribntion.     He  argaea  that — 

"  In  Um  Indtutrtal  world  »  genention  ago  %  constant  morement  to- 
^nrja  k  diflenntutiim  of  emplojmeDta  and  functions  appeorod ;  now  aoniB 
mazkad  lendenciei  to  tlieii  amalgajnation  have  begun  to  dinclou  theni> 
•eive*.  Joint  Stock  Companios  have  almost  effaced  all  real  diviiion  of 
labour  in  the  wide  tegion  of  trade  within  their  operation." 
Here,  as  before,  Mr.  Ledtie  repreaenUamalgaoiatiiin  as  eqai?alent 
to  iiK;rease  ot  boino|;eaeit; ;  whereas  aujalgamalioa  U  bat  anntlier 
name  for  integration,  which  is  the  priniarj  process  in  Evolntlon,  and 
which  ma;,  and  does,  go  aloDg  witb  iiicruaiiiiig  heterogeneity  iu  the 
fliuHlgaoiated  thhigx.  It  cannot  be  aaid  thut  a  Joint  Stock  Bank- 
ing  Company,  with  its  propriuiorj  and  directors  in  addition  to  its 
officers,  contains  fewer  anlibe  purls  than  doea  a  private  Banking 
establishment  i  the  contrary  mnst  be  said.  A  Kailway  Company 
has  far  more  nnmerou^  fanctionaries  with  different  duties,  than  had 
the  one,  or  the  many,  L-oaching  establiahments  it  replaced.  And 
then,  apart  from  ttie  fact  that  the  larger  aggregate  of  co-operators 
who,  as  a  Company,  cuny  on,  say  a  process  of  mannfactare,  is 
more  complex  aa  well  as  more  extensive ;  there  is  the  fa^t,  here 
chieBy  to  be  noted,  that  the  entire  asMmbiage  of  industrial 
Hractores  is,  by  the  edditioo  of  tbeae  new  stractnree,  made  more 
heterogeneooa  than  before.  Had  all  the  emfdler  manufactnriug 
establisbmente,  carried  on  by  individnala  or  firms,  been  destroyed, 
the  contrary  might  have  been  alleged ;  bat  as  it  is,  we  see  that  in 
sdditioQ  to  all  tbe  old  fonns  there  have  come  these  new  forms, 
making  the  totality  of  them  more  multiform  than  before.  Mr. 
lieslie  farther  iltastrates  his  interpretation  by  saying : — 

"  Uony  ot  tlie  things  for  sole  in  a  village  buclmtei'i  shop  were  tonnerlj 
tbe  anbiects  of  distinct  brsndiM  of  boBineis  in  a  l&i^e  toim ;  now  the 
waiaa  in  which  scoiea  of  difiersnt  retoilets  dealt,  ore  all  to  be  hod  in  great 
aatobllahinenta  in  New  York,  Paris,  and  London,  which  sometimes  buy 
direct  iiom  the  producers,  thus  also  nUiniTiating  tba  wholesale  dealer." 

Replies  akin  to  the  preceding  oaee  are  readily  made.  Tbe  first  is  that 
wholesale  dealers  have  not  been  at  present  eliminated ;  and  cannot 
be  so  long  as  the  ordinary  shopkeepers  survive,  as  tbey  will  certainly 
do.  In  the  emalter  placee,  forming  the  great  majority  of  places, 
these  Tast  establisbmente  cannot  exwt;  and  in  them,  shopkeepers 
carrying  on  business  as  at  present,  will  coutinne  to  necessitate  wbole- 
aaledealera.  Even  in  large  places  the  same  thing  will  bold.  Itbonly 
people  of  a  certain  class,  able  to  pay  ready  muuey  and  willing  to  go 
great  distances  to  pDrcbeae,  who  freqnent  these  large  establish- 
mente.  Those  who  live  from  hand  to  month,  and  those  who  prefor 
to  bny  at  adjacent  placee,  will  maintain  a  certain  proportion  of 
■hope,  and  the  wholesale  distributing  9rganiaation  needed  for  them. 
Again,  we  have  to  note  that  one  of  these  great  stores,  sncb  •■ 
'U'biteluy'ri  cr  Shoolbred's,  does  not  within  itt>elf  displa"  any  ndvanco 
26 
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towards  homogeneity  or  de-ap«claIintion ;  for  it  is  mitde  op  ol 
manj  Mparate  d^artments,  with  their  separate  heads,  canying 
on  bosinessos  sabataatiail;  eeparate — all  Boperiotended  b;  one 
owDer.  It  is  nothing  but  an  egf^regeXe  of  shops  ander  one  roof 
in!<leBd  of  under  the  manj  roofs  corering  the  side  of  a  street ;  and 
exhibits  jnst  as  mufli  heterogeneity'  as  the  shops  do  when  arranged 
in  line  insiead  of  nieRsBd  lojceiher.  That  nhlt^h  it  reallj  illustratos 
is  a  netr  form  of  integration,  nhich  is  the  primarj  erolutionar; 
procesa.  And  then,  lastly,  coniee  the  fact  ihut  the  distribntiog 
oi^anication  of  tlie  coaniry,  considered  as  a  ithole,  is  by  the  addi- 
tion of  these  establishments  made  mora  heterogeneons  than  before. 
All  the  old  typPM  of  trading  concerns  cont in ne  to  esist;  and  here  are 
new  types  added,  muking   the   entire  aseemblage   of  them    more 

From  these  objections  made  by  Mr.  Leslie  which  I  liare  endea- 
vonred  to  show  result  from  misapprehensions,  I  pass  to  two 
otiiers  which  are  to  be  met  by  taking  account  of  certain  compiicat' 
ing  facts  liable  to  be  overlooked.     Mr.  Leslie  remnrks  that: — 

"In  the  early  stages  of  social  progress,  again,  a  differentiation  tiikea 
place,  aa  Mr,  Spencer  has  observed,  between  political  and  indostrial  func- 
uom,  wbicb  fall  t«  distiuci  classes ;  now  a  man  is  a  merchant  in  the 
momitig  and  a  legislator  at  night ;  in  meicantila  business  one  year,  and 
the  next  perhapt  head  of  tne  Kavy,  like  Mr.  Qoscben  at  Mr.  W.  H. 
Smith." 

Kotiiing  contained  in  this  volume  explains  the  seeming  anomalj 
here  extrnplified  ;  bnt  any  one  who  torus  to  a  chapter  in  the  second 
part  of  tlie  Ft-iudjilea  of  Sociology,  entitled  "  Social  Types  and 
Metamorphoses,"  will  tlieie  Gnd  a  clue  to  the  explanation  of  it; 
and  will  see  tliat  it  is  a  phenomenon  eonseqaent  on  the  progressing 
dissolntion  of  one  type  and  evotntiiin  of  another.  The  doctrine  of 
Evolution,  currently  regarded  as  referring  only  to  the  development 
of  species,  is  erroneouKly  snpponed  to  imply  some  intrinsic  proclivity 
in  every  species  towsrds  a  higher  form ;  and,  Bimilarlj,  a  majority 
of  readers  make  the  erroneoDc  assunipiion  that  the  transformation 
which  constitutes  Evolution  in  its  wider  sense,  implies  ao  intrinaic 
tendency  to  go  throufch  those  chimges  which  the  formnla  of  £vola- 
tion  expresses.  But  all  who  licve  fully  grasped  the  argument  of  this 
work,  will  see  that  the  proL-ess  ol  Evulaiion  is  not  necessary,  bnt 
depends  on  conditions  ;  and  thal^  the  prevalence  of  it  in  the  Universe 
around,  is  consequent  on  the  prevalence  of  thene  conditioner 
the  frequent  occorreui:e  ol  Dissolntion  showing  us  that  where 
the  conditions  ore  not  maintained,  the  reverse  prccess  is  quite 
as  readily  gone  through.  Bearing  in  mind  this  trnth,  we  shall 
be  prepared  to  find  that  the  progress  of  a  social  organism 
towards  more  heterogeneous  and  more  deGnite  slrnctnres  of  a 
certain  type,  continaea  only  aa  long  as  the  actions  which  produce 
thdse  effects  coutione  in  play.     We  shall  expect  that  if  these  aclioiu 
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eesw,  tlifi  progressing  transforniKtioo  will  cease.  We  shall  iDfw 
that  the  particalar  atraotnres  which  hare  been  formed  bj  the 
activities  carried  on,  will  not  grow  more  heterogeneoas  and 
more  definite;  and  that  if  other  orders  of  activities,  impljing 
other  sete  of  forces,  commence,  aoawering  strnctarea  of  another 
kind  will  begin  to  nalce  their  appearance,  to  grow  more  hetero- 
geaeoDS  and  de6nit«,  and  to  replace  the  6rst.  And  it  will  be 
manifest  that  while  the  traoailJOQ  is  going  on — while  the  first  strnc- 
tnres  are  dissoIvlDg  and  the  second  evolfing — there  mast  be  a  mix- 
ture of  stractnres  causing  apparent  confosion  of  traits.  Jnet  « 
during  tlie  metamorphoHee  of  an  animal  which,  having  during  its 
earlier  existence  ted  one  kind  of  life,  has  to  develop  stmctures  fitting 
it  for  another  kind  of  life,  there  mast  occnr  a  blarring  of  the  old 
organization  while  the  new  organization  is  becoming  distinct,  lead- 
ing to  transitor;  anomalies  of  structnre ;  so,  during  the  metamor- 
phoses undergone  bjr  a  societj  in  which  the  militant  acthitiea  and 
structures  are  dwindling  while  the  industrial  are  growing,  the  old 
and  new  arratigemeats  mnst  be  mingled  in  a  perplexing  way.  Od 
reading  the  chapter  in  the  PrincipUi  of  Sodobgjf  which  I  have 
named,  Mr.  LesUe  will  see  that  the  alxtve  facts  referred  to  by  htm, 
are  interpretable  as  consequent  on  the  transition  from  that  type  of 
regulative  organization  proper  to  militant  life^  to  that  type  of 
r^alative  organization  proper  to  iitdaetrial  life;  and  that  so  toag 
as  these  two  moties  of  life,  ntterly  alien  in  their  natures,  have  to  bs 
jointly  carried  on,  there  will  coutinne  this  jnmbling  of  the  regnlatire 
systems  they  respectively  require. 

The  second  of  the  objections  above  noted  as  needing  to  l>e  other- 
wise dealt  with  than  by  further  eiplanatioD  of  the  formala  of  Evo- 
Intion,  concerns  the  increase  of  likeness  among  developing  system* 
of  Civil  Law ;  in  proof  of  which  itcrease  of  likeness  Mr.  Leslie 
quotes  Sir  Henry  Maine  to  the  effect  that  'all  laws,  howtker 
disumilar  in  tbvir  intancy,  tend  to  resemble  each  other  in  their 
maturity : '  the  implication  to  which  Mr.  Leslie  draws  attention, 
being  that  in  respect  of  their  laws  societies  brcome  not  more  , 
heterogeneous  but  more  bomogeneons.  Now  though  in  their 
details,  systems  of  Law  will,  1  tbiuh,  be  fonnd  to  acquire  as 
they  evolve,  an  iucreaaing  nnmber  of  diOerencea  from  one  another; 
jut  in  tbeir  cardinal  traits  it  is  prob;ibly  true  that  they  usually 
approximate.  How  far  this  militates  against  the  formula  of  Evolu- 
tion, we  shall  best  see  by  Brst  considering  the  snalogy  furoi^hed  by 
animal  organisms.  Low  down  in  llie  animal  kingdom  there  ore 
simple  molluscs  with  but  rudimentary  nervous  eyitteuis — a  ganglion 
or  two  snd  a  few  fibres,  diverging  from  thin  low  type  we  have 
the  great  sub-kingdom  constituted  by  the  bigber  Mollusca  and  the 
still  greater  sub-kingdom  constituted  by  the  Vertebrata.  As  these 
two  types  evolve,  their   nervous  systems  develop ;  aiid  though  it 
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the  bigheat  membere  o[  tbe  two  %\mj  remain  othenrise  unlike,  yet  tbif 
approximate  in  so  far  tiiat  each  acqnirea  f^reat  nerroiw  ceotrea ;  tbe 
ku^e  cephalopoda  bare  clattered  gauglia  which  ainialate  braia& 
Compare,  again,  Uie  Moilasca  and  the  Articalata  in  respect  or  tboir 
Taacnlar  ajstema.  Fnndamentally  unlike  as  these  are  originallj, 
and  remaining  unlike  as  thef  do  thronghoDt  maiir  RnfceiwiTe  stages 
of  ascent  in  these  two  sab-liirgdoina,  thej  nerertbelew  are  mads 
■imilar  in  the  highest  forma  of  both  by  each  hariug  a  central  pro- 
pelling  organ — a  heart  Now  ia  thwe  and  in  aome  cases  which 
the  external  organs  fomish,  snch  as  the  remarkable  reyemblance 
Evolntion  has  prodnced  between  tbe  eyes  of  tbe  higheet  Hollnsca 
and  those  of  the  Vertebrata,  it  may  be  said  that  there  ia  implied  a 
chai^  towards  homogeneity.  No  Eoologtst,  however,  would  admit 
that  theae  factii  really  conflict  with  tlie  general  law  of  Organic  £to- 
Intion.  As  already  ezplaitied,  tbe  tendency  to  progrem  from  homo- 
senei^  td  heterogeneity  is  not  intriasic  bat  extrinsic  Stractnres 
become  nnlike  in  conaeqnence  of  nnlike  exposures  to  incident  forces. 
This  ia  so  with  organismH  aa  wholes,  which,  as  they  multiply  and 
qiread,  are  ever  falling  itito  new  sets  of  conditions;  and  it  is  so 
with  the  parts  of  each  oi^aniism.  These  pass  from  primitiTo  likeness 
into  nnlikeoesB,  as  fast  aa  tbe  node  of  life  places  them  in  different 
relations  to  actions — primarily  external  and  secondarily  intemal; 
and  with  each  snocesKire  change  in  mode  of  life  new  unlikeneasa 
are  superposed.  One  of  the  implications  is  that  if  in  organtams 
Otherwise  different,  there  arise  like  sets  of  conditions  to  which 
certain  parts  are  subject,  encb  parts  will  lend  towardi  likeness  ;  and 
this  ia  what  happens  with  their  nerrooa  and  Tsscnlar  systema. 
Duly  to  co-ordinate  ihe  actions  of  all  parts  of  an  actire  organism, 
there  requires  a  controlling  apparatas ;  and  the  conditions  to  be 
fntfilled  for  perfect  co-ordination,  are  conditions  common  to  all 
active  oi^nlsmB.  Hence,  in  proportion  as  fulfilment  approaches 
Mmpleteness  in  the  highest  organisms,  however  otherwise  nnlike 
their  types  are,  this  apparatus  acqnires  In  all  of  them  certain 
common  characters — especially  extreme  central tiation.  Similarly 
with  tbe  apparatus  for  diotribntiug  nntriment.  The  relatively  high 
activity  accompanying  superior  organization,  implies  great  waste; 
great  waste  implies  active  cironlation  of  blood ;  active  circulation  of 
blood  implies  efficient  propulsion ;  bo  that  a  been  becomes  a  common 
need  for  highly  evolved  creatures,  however  otherwise  nnlike  their 
Mnictnrea  may  be.  Thus  is  it.  too,  with  societies.  As  they  evolve 
there  arise  certab  conditions  to  be  futfilled  for  the  maintenance  ot 
social  life  ;  and  in  proportion  as  the  social  life  becomes  high,  these 
conditions  need  to  be  more  efTectually  fulBIIed,  A  legal  code 
expresses  one  ret  of  these  condition*.  It  formulates  certain  r^a< 
lative  principles  to  nhich  tbe  coiidnct  of  citizens  must  conforn 
that  social  activities  rosy  be  haruonioni-ly  carried  on.     And  tbeaa 
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legulatiTe  priuciples. being  m  eseeatiftlfl  the  same  everyfrbflra,  it 
TCsalta  tbftt  Bjatems  of  Law  acqnire  ceruio  geaeral  gimilaritias 
M  the  moat  developed  aocial  life  is  approached. 

TbeM  special  replies  to  Mr.  Leslie's  objections  are,  hofrerer, 
bat  fntrodnctory  to  the  f^eral  replj ;  iniich  would  be,  I  think, 
adeqoate  eren  in  their  abaenee.  Mr,  Lealie'a  method  ia  that  of 
fatkiag  detached  groups  of  social  phenomena,  as  those  of  language, 
of  fashion,  of  trade,  and  argaing  (thongh  m  I  hare  Bought 
to  show,  not  effsctaalij)  that  tiieir  later  transformations  do 
not  harmonize  with  the  alleged  general  law  of  Gvolation.  Bat 
the  real  question  {a,  not  whether  we  find  ad?anca  to  a  more 
definite  coherent  heterogeneity  iu  these  taken  separatelj,  bat 
whether  we  find  this  advance  in  the  stractnrea  and  actions  of  the 
entire  aociel]'.  Even  were  it  true  that  the  law  doee  aot  hold  in 
certain  orders  of  social  processes  and  products,  it  would  not 
foUow  that  it  doee  not  hold  of  socud  processes  and  prodocU  iu  thdr 
totality.  The  law  is  a  law  of  ttto  transfurmation  of  aggregates; 
and  must  be  teeted  b;  the  entire  assemblages  of  phenomena  which 
the  aggregates  present.  Omitting  eocietiM  in  states  of  decay  and 
dissolution,  which  exhibit  tbe  cooTerse  change,  and  contemplating  only 
aocieties  which  are  growir^;,  Mr.  Leslie  will,  I  think,  scarcely  allege 
of  any  one  of  them  that  ita  structures  and  functions  do  not,  takeo 
altogether,  exhibit  increasing  heterogeneily.  And  if,  instead  of 
takuig  each  sodety  as  an  aggregate,  be  takes  tbe  entire  i^gregat« 
of  societies  which  the  Earth  supports,  from  primitive  hordes  ap  to 
h^hly  cirilized  nations,  he  will  scarcely  deny  that  this  entire 
aggr^te  has  been  becoming  more  varions  in  the  forms  of  eoeietiec 
it  iuclndes,  and  is  still  becoming  more  Tarioos. 

Criticism  wonid  be  greatly  diminished  in  bulk  if  there  were 
flxcladed  from  it  all  that  part  devoted  to  disproving  statements 
which  have  not  been  made;  and  were  this  course  pursued, 
the  work  Oa  Jfr.  Speitcer'a  Formuia  of  Evolution,  by  Malcolm 
Guthrie,  would  disappear  l>odily.  It  is  little  else  tjian  a  mis-state- 
nent  of  certain  fondamental  views  if  mine,  and  then  an  elaborate 
nfatatlon  of  the  views  as  mis-stated. 

Let  me  first  show  by  brief  eztrscta  from  Firtl  Prindpla  what 
tiiese  views  aret  In  a  chapter  on  "  Ultimate  Scientifio  Ideas," 
after  showing  bow  the  hypothesis  that  matter  consists  of  solid 
Atoms  commits  as  to  alternative  impossibilities  of  thought,  I  have 
■hown  how  the  hypothesis  of  Boscovich,  thst  matter  consists  ot 
centres  of  force  without  ext«isioo,  is  nnthinkable.  In  the  course  of 
the  ai^ament  I  have  pointed  out  that  thongh  Boscovicfa's  hypothesis 
cannot  be  realized  in  thought,  yet,  on  tbe  other  hand,  tbe  hypothesis 
of  extended  atums  itself  implies  an  imaginary  eeparableaess  of  each 
•torn  into  parts,  and  agnin  of  these  into  parts,  and  so  on  witbont 


.dbvGooyk" 


578  ATFiniDiz. 

limit  nntil  aneztended  coitrefl  of  force  on  rnaclied :  tbe  coiiscioB»> 
Detn  of  force  being  that  which  alone  perpetuallj  emerges.  And  I 
hare  ended  by  Baying  that  "Matter  then,  in  its  altimate  natnre,  is  aa 
abiiolutelj  inconiprebeDBibte  aa  Space  and  Time."  In  the  second 
part  of  the  work,  b  chaptera  treating  of  "  The  Inds'trnctitiilfty  of 
Matter,"  *' The  Oontinnity  of  Motion,"  and  "The  Persistence  of 
Puree,"  I  have  at  some  length  elaborated  the  view  that  Force  a  the 
nlrimate  component  (rf  tbonght  into  which  oar  conceptions  of 
ezteraal  existences  are  resolreble.  Snmming  np  the  first  of  these 
chspten  I  bare  m.id — "  thns,  then,  by  the  indestrnctibility  of 
:natter,  we  really  mean  the  indestructibility  of  the  force  witii 
which  matter  effects  as."  At  tbe  close  of  the  eecond  of  these 
diapters  1  have  signed  that  "  the  continnity  of  motion,  as  well  as 
the  indestTDctibility  of  matter,  is  really  known  to  ds  in  terms  of 
force "  .  .  ,  "  that  which  defies  snppreMion  in  thought,  is  redly 
the  force  which  the  motion  indicates."  And  then  in  the  third 
rLapter.haTing  shown  how  tbe  truths  that  matter  is  jndeetrnctible  and 
motjon  cootinnons,  can  be  known  to  na  only  as  corollaries  from  the 
troth  that  force  is  persistent — that  force  Is  that  ''ont  of  which  our 
conceptions  of  Matter  and  Motion  are  bailt" — I  have  gone  on  to 
Bay  that "  by  the  Persistence  of  Force,  we  really  mean  the  perslst- 
race  of  some  Power  which  transcende  onr  knowledge  and  concept 
tion."  ThroDghont  all  which  argnmeDts  the  implieatioa  is  that 
I  hold  Matter  and  Motion  to  be  conditioned  manifeetatioBB  at 
this  nnknown  Power.  Being  aware  af  the  perrereity  of  critics, 
I  h»Te,  in  the  "  Sammary  and  GonclosioB,''  again  endearonred  to 
bar  OQt  misioterpretatioDS.  Here  is  one  of  the  eeatencea  it  cob 
tains;-— 

"  Over  and  ovta  again  it  has  been  ahowa  in  v&riooa  mya,  Oai  the 
dee|iaat  tmthe  we  can  nacb,  ara  siniply  itntemeiitB  of  the  wideit  nni- 
(onnitieB  in  onr  expenenceoi  the  relationg  of  Matter,  Motion,  »iid  Foiosi  and 
that  Matter,  Motion,  and  Force  ore  but  aymboU  of  the  Unknown  Iteality. 
A  Power  of  which  the  natnra  remains  for  ever  inconceivable,  and  to  wfaii^ 
aa  limita  in  Time  or  Space  con  be  imagined,  worics  in  as  oeitaia  eflecti. 
These  elleota  hare  certain  likeneaaes  ot  kind,  the  most  gsneial  of  iriiioh 
wo  cla«  together  nnder  the  noEnes  of  Matter,  Motion,  and  Fcsca." 
In  which  sentences  it  is  distinctly  stated  that  I  hare  thronghont 
reicerded  Matter  nnder  the  form  present  to  oonscionsness,  as  a 
npnboi — a  certain  conditioned  effect  wrought  In  as  by  tbe  Unknown 
I'uwer ;  and  I  hare  gone  on  to  say  that  "  the  interpretation  of 
i.ll  phenomena  in  terms  ot  Matter,  Motion,  and  Force,  ia  nothing 
more  than  tbe  redaction  of  onr  complex  symbols  of  thoagbt,  to 
the  simplest  symbols!  and  when  the  equation  has  been  bronght  to 
its  lowest  terms  tbe  symbols  remain  symbols  still." 

It  will  scarcely  be  believed,  and  yet  it  is  trne,  that  notwithstand- 
ing all  this,  Mr.  Gathrie  ascribes  to  me  tbe  vnlgar  conceptions  of 
Matter  and  Motion;  argnes  as  thoogh  I  really  think  they  are  in 
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themselves  what  they  seem  to  our  consciousness  ;  Md  proceeds  to 
criticize  ray  rieva  on  this  aasDrapcion.  He  ignures  tbe  coospicuoaa 
[act  tbat  Mutter  and  Motion  are  botb  regarded  by  me  as  modes  of 
manifestation  of  Force,  anil  tbat  Force  aa  we  are  coDscious  of  it 
wlien  by  onr  own  efforts  we  produce  cbanges,  is  the  correlative  of 
that  Univensl  Power  which  transcemls  consciousness.  And  then 
be  ends  the  criticinnis  forming  the  second  part  of  his  work  by  aayjafi 
'*  if  this  ia  not  material isiic  I  do  out  know  what  ia."  Ue  does  Dot 
do  tbb  bj  inadvertence,  thcjnt;h  tbere  would  be  little  excuse  even 
then }  bat  be  does  it  deliberately  aiid  with  his  eyes  open.  His  next 
chapter  begins : — 

**  It  will  have  been  obsorved  that  in  the  preoading  part  of  this  ocitioitm 
I  hkva  employed  the  term  '  matter  in,  motioa,'  uul  have  bvoidad  the  ute  ol 
the  iTord  '  farc«,'  although  it  appears  eo  prominanCJy  in  the  pagaa  of  Mr. 
Spencer  b  wo»m  This  has  not  beea  aacidant&l,  but  by  doaiga,  iodicatmg 
as  it  does  one  of  m^  mam  criticiBma  of  Itli.  Spencer. 

I  can  logically  take  up  one  of  two  positions.  The  first  rooognites 
matter,  whoee  properties  are  merely  those  of  extonaton,  ithich  are  capable 
of  being  described  in  terms  of  gaometiy  and  arithmetic.  I  can  alao  recog- 
nise as  the  aolo  active  properties  of  matter  its  modes  and  rates  of  motion 
—the  motion,  that  is  to  say,  of  ultimate  units,  atoms,  malecaleB,  or 

The  Booond  position  recognises  matter  and  its  activity  or  activitisa — 
matter  aa  endowed  with  force  or  forces." 

Thns  it  will  be  observed  th^t  having  avowedly  dealt  with  Matrcr 
and  Motion  as  modes  of  Force,  I  am  "  by  denign''  criticized  as 
though  I  bxd  not  so  dealt  with  tbera.  Having  distinctly  said 
what  I  mean  by  Matter  and  Motion,  I  am  practically  told  that  f 
shall  not  mean  that,  bnt  shull  mean  what  Mr.  Qatbrie  means ;  and 
shall  be  dealt  with  accordingly.  And  then,  further,  it  will  be 
observed  that  of  the  two  positions  which  Mr.  Gathrie  lays  down 
as  possible,  and  proceeds  to  argne  opon  as  alternatives,  one  or 
other  of  which  I  mast  accept,  both  apeak  of  Matter  and  units  of 
Sfatter  as  though  actnally  existing  auder  the  forois  thought  by  us; 
and  the  la«t,  speaking  of  "matter  as  endowed  with  force  M* 
forces,"  implies  that  whether  in  mass  or  in  anits,  Matter  is  a 
■pac&^ocnpying  something  which  is  in  the  one  case  inert  and  tbe 
other  oaso  made  active  by  force  with  which  it  is  "endowed" — force 
which  is  added  to  the  inert  something.  tSpite  of  all  the4>Bins  I  have 
taken  to  show  tbat  i  i«gard  Matter  as  ilulf  a  localized  manilestar 
tioD  of  Force— ^ite  of  all  the  evidence  that  our  idea  of  a  unit  of 
Matter,  or  atom,  is  regarded  by  me  simply  as  a  symbol  which  the 
form  of  onr  thonght  obliges  as  to  nso,  bnt  which  we  cannot  suppose 
answers  to  the  reality  withont  committing  ourselves  to  alternative 
Impossibilities  of  thought;  I  am  debited  with  the  belief  that  Matter 
actually  consists  "of  space- occupying  units,  having  shape  and 
neasarement."  Though  I  have  repeatedly  made  it  clear  that  our 
ideas  of  Matter,  Motion  and  Forco  are  but  the  x,  y,  and  t  with 
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whicU  we  work  onr  eqaatjooa,  and  [ormalato  the  rarions  relationf 
■unong  phMomeita  in  such  way  as  to  express  their  ordiiir  in  terms  of 
X,  y  and  i — thoujU^  1  hare  shown  that  the  realitiee  for  which  x,  y 
and  t  stand,  cannot  be  ronceived  by  ns  as  actaally  existing  tins 
or  tiiag  witfaoDt  committing  oorselves  to  alieroHtiTQ  absarditiea  i 
yot  questioDB  are  put  implying  that  I  mndt  bold  one  or  o'ber 
hypothesis  cont^roing  these  actoal  existences,  and  I  am  suppiwtd 
to  b«  inTolred  ia  all  the  ditGcalties  which  arise. 

Another  work  demoted  to  the  refntatlon  of  my  views,  is  Uiat  of 
Professor  Rirks, — Modem  Pht/sictd  FaiaUsm  and  tht  Doclrins  of 
Evolution,  inelading  an  examination  of  Mr,  H.  Spmcer't  Firtt 
Principhg.  Having  dealt  with  the  work  of  Mr.  Guthrie,  I  cannot 
pass  by  that  of  Prof.  Birks  without  raising  the  suspicion  that  I 
find  some  difficulty  in  dealing  with  it.  Indeed,  I  do  find  a  difficulty, — 
a  difficulty  illnslrated  by  that  found  in  disentaogling  a  skein  of  silk 
which  Las  lieen  palled  abont  b;  a  child  for  half  an  hoar.  And  just 
as  the  patience  of  a  bystander  wonld  Fail  were  he  asked  to  look 
on  until,  by  unraTelling  the  tangled  skein,  its  continuity  was  proved  i 
so  woidd  the  reader's  attention  be  exhausted  before  I  had  rectified 
one-tenih  part  of  the  meshes  and  kaota  into  which  Prof.  Birka 
has  twisted  my  Rtatements. 

Abundant  warrant  for  this  assertion  is  furnished  by  tbe  very  first 
paragraph  encceeding  the  one  in  which  Prof.  Birks  announces  that 
he  is  about  to  take  First  Primnplti  as  representative  of  tbe  *'  tatalislie 
thi>ory."  Iq  this  parsgrsph  he  represents  me  as  asserting  that 
nltimate  religions  ideas  are  "incapable  oT  being  conceived.^  He 
further  says  that  ultimate  BcientiGc  ideas  are  by  me  "  prononnced 
equally  inconceivable."  Now  soy  clear-headed  reader  who  accepted 
Prof.  BirkB"  versioD  of  my  views,  woald  be  led  to  det»t  me  wHh 
tbe  absurdity  of  saying  that  certain  things  which  are  pat  together 
in  c<»iBcioueneas  (ideas)  cannot  be  put  together  in  consciODBDeea 
(conceived).  To  conceive  is  to  frame  in  thought ;  and  as  every  idea 
is  framed  in  thought,  it  is  nonsense  to  say  of  any  idea  that  it  cannot 
be  conceived — nonsense  which  I  have  nowhere  ntlered.  My  atace- 
ment  is  that  "  Ultimate  Scientific  Ideas,  then,  are  all  representative 
of  realities  tfcat  cannot  be  comprehended  ;"  and  the  like  is  alleged 
of  nltimate  religions  ideas.  The  things  which  1  say  cannot  be 
comprehended  or  conceived,  are  not  tbe  ideas,  bnt  the  rtaUtiu  beyond 
conscionaneas  lor  which  the  ideas  in  conscionaneas  stand.  In  Pro* 
feseor  Birba'  statement,  however,  inconceirableness  of  therealiUea  is 
transformed  into  inconceirableuess  of  the  auEwering  Ideas!  Far- 
ther, at  tbe  end  of  this  first  paragraph  which  deals  with  me,  I  am 
represented  as  teaching  that  religion  "  is  equiralent  to  Nescieuoe  ot 
Ignorance  alone,"  This  statement  is  as  far  removed  from  the  trath 
as  tbe  others.    I  have  argued  at  coDsiderable  length,  end  in  such 
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fnrlons  ways  that  I  thonght  it  Impoasible  to  mlsanderotaad  ma,  that 
thoDgb  the  Power  DuiTereallf  manifeat  to  us  tbrongb  pheaomena, 
alikeintheBDrroQadingworldaodinoarselTes, — the  Poirer"iQ  wbicb 
w«  liT«  and  moTBand  bare  onr  being," — Is^  and  mni>t  flTQr  remain, 
ioacmtable ;  jet  tbat  the  eziBteooe  of  this  Inscratable  Power  is  tin 
Diost  certain  of  all  traths.  I  bare  contended  that  while,  to  the 
intellectnal  cooHcionsness,  this  Power,  though  anicnowabie  in  astare, 
mnst  be  ever  present  as  existing,  it  ranst  be,  to  the  emotional  coa< 
scioasDees,  bd  object  to  the  sentiment  we  call  religions ;  since,  in  snb* 
Stance  if  not  in  form,  it  answers  to  the  creating  and  anstmniog 
Power  towards  which  the  reiigioas  sentiment  is  in  other  cases 
drawn  out.  Yet  though  in  the  most  emphatic  waj  I  hare  repre- 
sented this  unknown  and  nnknowable  Power  as  the  object-matter  of 
religion,  Prof.  Birbs  represents  me  as  saying  that  the  unknowable- 
neas  of  it  is  the  object-matter  of  religion  1  Though  I  hold  that  an 
Ultimate  Being,  known  with  absolute  certainty  as  existing,  but  of 
whose  nature  we  are  In  ignorance,  is  the  sphere  for  religious  feeling  ; 
be  says  I  hold  that  the  ignorance  atone  is  the  sphere  for  religious 
.  feeling  1 

When  in  the  6rst  sixteen  lines  speciScally  treating  of  mj  views, 
these  three  cades  occur,  it  may  be  imagined  what  an  intricate  plexus 
of  misrepresentations,  misunderstandings,  and  perrenions,  Bllg  the 
three  handred  and  odd  pages  forming  the  rolnme.  Especially  may 
it  be  anticipated  that  the  metaphysical  didcnssions,  occupying  &*e 
chapters,  are  so  confosed  that  it  is  next  to  impossible  to  deal  with 
them.  I  mnst  limit  myself  to  giving  a  sample  or  two  from  this  part 
of  the  work :  one  of  them  illustrating  Prof.  Birkd'  crilicfcl  fair- 
ness, and  the  other  his  philosophic  capacity. 

In  his  chapter  on  "  The  Reality  of  Matter,"  he  says  (p^e  111) 
"  The  seDEO  of  reality  in  things  around  ai,  Ur.  Spencer  haa  truly 
said,  is  one  which  no  metaphyaicf^  criticisms  can  shake  in  the  least;" 
and  the  rest  of  the  paragraph  is  devoted  to  enlai^ing  upon  this 
proposition.  The  next  paragraph  begins — " '  Permanent  possibilities 
of  sensation '  is  merely  an  ingenious  phrase,  to  disguise  and  conceal 
a  self-contradiction  :"  enndry  antagonistic  criticisms  npoo  this  phrase 
being  appended.  And  then  the  openiuf;  words  of  the  paragraph 
which  succeeds  ore  quoted  from  first  PrirusipUt.  Now  since  the 
refntation  of  my  views  is  the  aim  of  the  work ;  and  since  both  the 
preceding  and  succeeding  passages  speciUcally  refer  to  m;  work; 
and  since  no  other  name  is  mentioned  ;  every  reader,  not  otherwise 
better  Instructed,  will  conclade  that  as  a  matter  of  coarse  the 
phrase  "permanent  possibilities  of  sensation*  is  minot  and  that 
the  criticisms  upon  it  tell  against  me.  Even  were  there  evidence 
tbat  this  phrase  "  permanent  possibilities  of  sene&tion,"  expressed, 
or  harmonised  wit&,  a  doctrine  entertained  by  me;  yet  as  tb« 
phrase  is  not   mine,  the  quoting  it  as  mine  wonid  have  been  % 
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literary  mlsdemoanoDr,  What  tben  moBt  be  snid  of  it  wfaeD,  insteatl 
of  Btaading  for  any  riew  of  mine,  it  stands  for  au  (^postte  riew  t 
Ur.  Hill'B  expressinn.  qnoted  bj  Prof.  Birks  aa  tboagh  it  were  mj 
expreasion,  belon)^  to  a  theorj  of  knowledge  eatirely  at  variaiice 
with  that  set  Forili  and  ererjwbere  implied  ia  FirH  frindplu: 
and  ■  theory  which,  where  the  occaaioa  waa  fit,  I  have  per- 
Bisteotly  combated  (see  PrincipUt  of  Psyehologg,  Part  VII. 
"  Qeneral  Analysis  ").  And  yet  Prof.  Birks  tacitly  oiakee  Die 
responsible  for  tbe  incongrailiea  which  r«aalt  from  anitiag  this 
theory  m'Ja  the  opposed  theory. 

From  this  sample  of  critical  truthfaloesa  let  us  pass  now  to  a 
sample  of  critics]  acamen. 

In  arguing  agaioat  IlaoiiUon  and  Mansell  in  f  26, 1  haio  said 
"  It  is  rigoraasiy  impo^ible  to  couoeive  ihut  our  knowledge  is  a 
knowledge  of  appearaocee  only,  without  at  the  same  time  eon- 
ceiring  a  Reality  of  which  tliey  are  eppeerani'ea ;  for  appearance 
trithoat  reality  ia  nntMnhsble."  Un  pnge  121  oE  his  work,  Prof. 
Birks,  quoting  the  lost  five  words  of  this  sentence,  coiitinnea — 
"  This  is  Irne,  when  once  the  conception  of  di-itanL-e  has  been  gained  , 
by  actual  experience.''  And  he  then  proc«eda  to  comment  upon 
vianal  impreesiona,  illa^ire  and  other.  Again  on  page  1^5,  when 
criticising  my  argnment  concerning  the  indeatractibility  of  matter. 
Prof.  Birks  says : — 

"  Halter,  ■■  knowable,  is  declaied  to  be  not  &ia  nnseen  reality,  but  the 
■snsible  &ppearajiaea,  at  phenomanaj  matter  bJodb.  Phenomenal  nutter, 
it  appears  from  doily  and  hourly  exppnence,  appe&TB  and  disappenis, 
peiuhea  and  is  naw-cieatad  continually.  .  .  .  The  cloud  vajiialies, 
the  star  set>.  or  a  miat  biota  it  ont,  the  drop  eTapoiates,  the  ship  mettiinto 
the  f  eut  of  waves,  the  candle  is  bmnt  away  and  comee  to  an  ami.  The 
snbitance  may  last  in  onothac  form,  but  the  phenomenon  oi  ^>peaiance 
is  gone.  ,  .  .  Thus,  by  the  tbeoiy,  of  Matter,  the  Noumeoon,  we 
know  nothing,  and  therefore  cannot  know  that  it  is  indestructible.  Of 
Uattex,  the  Phenomenon,  we  may  know  much.    And  one  main  thing  we 


In  wbicb  senieDcea,  as  in  all  accompanying  sentences  covering 
several  pages,  the  implication  is  that  Prof.  Birke  identifies  appear- 
nnce  in  the  philosophical  sense  with  appearance  in  tbe  popular  sense  I 
Everywhere  his  expressions  and  armaments  make  manifest  tbe  (act 
tJiat  Prof.  Birks  thinks  tbe  meaning  of  phenomenon  in  metaphysical 
discussion,  is  no  wider  than  that  implied  by  its  derivation — soiaething 
vidible  I  Sounds,  smells,  tastee,  are  in  his  view  not  phenomena )  nor 
are  toncbea,  pressures,  temions.  And  bence  it  resulls  that  tince  wben 
a  pound  of  salt  is  dissolved  in  water  it  ceases  to  be  visible,  its  exut- 
ence,  phenomenally  considered,  ends :  its  continned  power  of  affecting 
our  senses  by  its  weight,  to  tbe  same  extoit  aa  before  the  solution, 
not  being  considered  as  a  plienomeual  manifestation  of  its  existence  I 
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In  i  46,  when  comnenting  on  tfae  mental  confoslon  wfaioh  meta- 
pbjaicftt  discassions  often  prodace,  I  have  ascribed  tliis  in  pnrt  to 
tba  miateadiog  connotations  oC  the  words  "  appearance "  and 
"  phenoiamiun  j  "  and  after  illaetratinK  thid  have  said  : — 

"  So  that  the  implication  of  oncertoiitt;  iiaa  infected  the  very  wonl 
4^iptarane6.  Hence,  Pbilosophy,  by  giving  it  an  extended  msBjiiiig,  len4a 
oa  to  think  of  nil  out  Bensoa  oh  deceivms  us  in  the  sajna  way  that  the  eyes 
do ;  and  bo  makes  ub  feci  out^clvca  floating  in  &  world  of  phontasmH.  Had 
fhtnaiatnon  and  a-ppeata-nct  no  Bucb  miBleading  asBocintionB.  little,  if  anj, 
of  this  ment&l  confnsion  would  leenlt,  Oi  did  wa  in  place  of  them  UBe  tha 
term  egett,  which  ia  equally  applicable  to  all  impruBsiona  produced  on 
conaciouanasa  through  any  of  the  aenees.  and  which  cajrica  with  it  in 
thought  the  neceaaary  correlative  caaa,  with  which  it  ia  equally  real,  wa 
■hould  be  in  little  danger  of  falling  into  the  insanities  of  idealism," 
This  caution  vas  intended  (or  tbe  general  reader,  Tliat  it  might 
be  needed  bj  one  who  Bhonld  nndertalce  to  deal  with  the  work 
criticftllj,  nerrr  occarred  to  me.  Not  onl;,  howefer,  doea  it  seem 
that  Prof.  Birks  (who  qootes  the  last  three  words  of  the  pBrsfrraph) 
needs  such  a  caution,  but  it  farther  seems  that  the  cantion  is  thrown 
away  upon  him.  For  jnst  thote  mi^interpretattODa  of  tbe  words 
above  pointed  out,  are  the  misinterpretations  be  makes.  After  this 
I  shall,  T  think,  be  abiiol*ed  from  examining  further  liis  metaphysical 

Of  his  criticisms  npon  vsrioas  of  tbe  physical  doctrines  which  this 
work  contains,  I  will  notice  two  onl; — the  one  because  I  wish  to 
repudiate  a  view  wbicb,  spite  of  abandsut  evidence  to  tbe  con- 
trary, he  ascribes  to  me ;  and  tbe  other  because,  based  as  his 
statement  is  on  a  fact  which  he  misinterprets,  it  is  desirable  to 
giTe  tbe  right  interpretation  of  it.  On  page  188,  Prof.  Birks 
•ays:— 

"  The  Essence  ot  tbs  doctrine  held  by  Mr.  Orove.  Dr.  Tyndall,  and  Mr. 
Spencet,  and  which  tbo  laet  baa  made  the  foundation  of  his  whole  theoty 
of  Physical  FataUHm,  ia  that  there  ia,  evety  moment,  an  unchanging  total 
of  Force,  which  never  varies  in  amount,  while  it  incesaajitl^  changos  its 
form.  The  Force,  then,  which  persiatB,  must  be  a  present  existence.  But 
Potential  Enei^y  is  nothing  of  Che  kind.  It  ia  the  Biun  of  trilliona  of 
ttilliona  of  fntiue  poasibilitisB  of  force, ranging  through  trillionB  ot  trillions 
of  diileMnt  iutoM  tnterraJs  of  time." 

Kow  the  tadt  implication  here  is,  that  I  a-^cept  the  doctrine  of 
Potential  Energy.  The  men  of  science  named,  with  many  others 
who  might  be  added,  hold  that  tbe  total  qnaotity  of  force  re- 
nains  constant.  Against  these  it  is  nrged  that  energy  in  becoming 
potential,  coaies  to  exist ;  and  that  tiierefore  the  doctrine  is  untrue. 
And  being  represented  as  holding  this  doctrine  in  common  with 
tbem,  I  am  said  to  have  based  my  general  fabric  of  conclosionr 
upon  a  fallacy.  In  tbe  first  place  I  hare  to  ask  on  what  authority 
Prof.  Birks  asenmesthat  I  hold  tbe  doctrine  of  Potential  Energy  in 
the  way  in  which  it  is  held  bytbosenamedT  And  in  tbe  second  place 
[  Itare  to  ask  how  it  happens  that  Prof.  Birlis,  elaborately  criticiiing 
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iDj  TJews  step  by  et«p,  deltberatolj  ignna  tbe  pusagea  in  wUch  J 
have  repudiated  tbia  doctrine  t  In  the  chapter  on  "  The  Contiaoltj 
of  Motion,"  I  have,  at  considerable  iengtjt,  given  reasons  for  re- 
garding tbe  conception  of  Potential  Energ;  as  an  illef(itimAte  one  ; 
and  have  distinctly  etated  tbat  I  am  at  issne  with  scientiUc  friends 
on  the  matter.  DeToting,  rr  Prof.  Birba  does,  bii  chapter  entitled 
"  The  TraDsfnrmatioQ  of  For(.-e  and  Motion,**  to  the  iDC0ngraiti4'R 
which  result  when  Ibn  doctrine  of  tbe  Persistence  of  Force  is  joined 
with  t^e  doctrine  of  Potential  Energy,  as  commonly  received,  it  wns 
doobtleae  convenient  to  a^nme,  spite  of  tbe  direct  evidence  to 
the  contrary,  that  I  accept  this  doctrine,  end  am  implicated  in  all 
the  consequences.  Sut  there  can  be  but  one  opinion  respecting  tbe 
honesty  of  making  the  astmrnption.  Lit  me  add  that  m;  rejectioa 
of  this  doctrine  is  not  without  other  warrant  than  my  own. 
Since  tbe  issue  of  the  last  edition  of  this  work,  containing  the  pa»- 
ESges  I  have  referred  to,  Mr.  James  Uroll,  do  mean  authority  as  n 
roathematician  and  pbyeiciet,  has  published  \d  tbe  Philoiophieal  Ma^ 
atine  for  Oct..  1B76,  p.  241,  a  paper  in  which  be  shows,  1  think 
conclusively,  that  the  commonly  accepted  view  of  I'otential  Energj 
cannot  be  sostaioed,  bot  that  energy  invariably  remabi  actueL  1 
Itarn  from  him  that  be  had  in  1867  indicated  briefly  tbis  same  view, 

Tbe  remaining  case,  above  adverted  to  as  calling  for  comment, 
concerns  my  motive  for  suppressing  a  certain  passage  in  the  chapter 
on  "  Ultimate  ScientiBc  Ideas,"  and  substituting  another  pissaft& 
Before  proreedlng  to  state  tbe  reasons  for  tbis  substitution,  and  to 
disprove  tbe  infurt^nct^  which  Prof.  Birks  draws  from  it,  I  maj 
remark  that  it  ia  n!>ual  in  literary  criticism  to  judge  an  author  by  tbe 
latest  expression  of  bis  views.  It  is  commonly  thought  nothing  bat 
fair  that  if  he  baa  made  an  error  (I  say  this  by  pathetically,  for  in 
this  case  I  have  no  error  to  acknouledge)  he  should  be  allowed  tbe 
benefit  of  eny  correction  he  tnskes.  Prof.  Birks,  however,  appai^ 
ently  thinks  that,  moved  by  the  high  motive  of  "  doing  God  ser- 
vice," he  is  warranted  in  taking  the  opposite  cour.-« — perhaps 
thinks,  indeed,  that  he  would  fail  of  his  duty  did  any  regard  for 
generons  dealing  prevent  bim  from  making  a  point  again".!  an 
opponent  of  bis  crmd. 

But  now,  saying  no  more  about  tbe  ethics  of  criticism,  I  pasa  to 
the  substantial  question.  In  the  first  place^  I  have  to  point  out  that 
in  tbe  passage  suppressed  I  have  not  said  that  which  Prof.  Birka 
alleges.  He  represents  nle  as  asserting  "  that  gravitation  is  a 
necessary  result  of  the  laws  of  space  "  (p.  227).  I  have  aseerteii  do 
such  thing.  He  says  "  There  can  be  no  ^  priori  necessity  that 
every  particle  should  act  on  evwy  other  at  all  at  every  distance  " 
{p.  i'2'2).  I  hare  nowhere  said,  or  even  hinted,  that  there  is  any  each 
i  priori  necessity.  Tbe  notion  "  that  gravitation  reealta  by  a  fatal 
necessiiy  from  the  laws  of  f^puce,"  which  be  ascrjbea  to  me  (p.  239] 
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taoiie  which  I  ahoald  repndiate  u  nttorly  absurd,  and  one  which  is 
Hot  in  the  renioletit  <raj  implied  bf  BDjthini;  I  hare  said.  What  I 
have  Mid  Is  that  "  Light,  Heat,  OrantaUon,  and  all  cent.-al  farces, 
varj  JDversel^  as  the  Bqaaree  of  the  diatancea,"  and  that  "  this  law  is 
not  eimpl;  an  empirical  one.  bat  one  deducible  Tnathematicftllj  from 
the  relations  of  space."  Now  what  is  here  said  to  be  "  dedncible 
mathematicully  froDi  the  relstions  of  spaceT"  Not  a  thin^,  or  • 
force,  bnt  a  law.  What  is  the  law  here  said  to  be  koowable  i 
priorif  The  laviof  variation  of  anj  or  everj  central  force.  And 
what  is  alone  included  iu  the  assfrtion  of  this  A  prion  lawT  Simplj 
this,  that  givm  a  central  force  and  snch  is  the  law  according  to 
which  it  will  varj.  Nothing  is  Bllp^ed  respecting  the  exlHtence  of 
BUJ  central  force.  Does  Prof,  fiirks  cont«nd  that  if  1  saj  that 
light,  preceedinfr  from  a  centre,  necessaril;  Tsries  inversely  as  the 
square  of  the  distance,  I  thereby  ray  that  tlie  existence  of  light 
itself  is  known  A  priori  hs  a  resnlt  of  space  relHtionsT  When  I 
■ssert  that  of  the  beat  radiating  in  all  directions  from  a  point,  tho 
qnantity  fDlliiig  on  a  given  sarface  nec^srarilj  decresses  as  the 
sqnare  of  the  distaoce  increase8>,  do  I  thereby  atxert  the  neceaeary 
existence  of  the  heat  which  confonus  to  this  law  T  Why  then  do  I, 
in  asserting  that  the  law  o/variation  of  K^svity  "resnits  by  a  fatal 
necessity  from  the  luws  of  space  "  simnltaneonsly  assert  "  that 
gravitation  results  by  a  fatal  necessity  from  the  laws  of  spacet" 
Prof.  Birks,  however,  becsu^e  I  assert  the  first  says  I  assert  the 
second.  My  proposition — Central  forces  vary  inversely  as  the 
sqnaree  of  the  disrances,  he  actually  trRnsforms  into  the  proposition 
— There  fe  a  cosmical  force  which  varies  inversely  as  the  sqnares 
of  the  distances.  And  debiting  me  with  the  last  as  Identical  with 
the  first,  proceeds,  after  his  manner,  to  debit  me  with  variona 
reenlting  absurdities. 

Having  thns  shown  that  the  passage  in  qnestion  contains  no 
inch  statement  as  that  which  Prof.  Birks  says  it  contains,  I  go 
on  to  show  that  I  have  not  removed  this  passage  tiecanse  I  have 
abandoned  the  belief  it  embodies.  Clear  proof  is  at  hand.  If  Prof. 
Birks  will  tnm  to  the  "  Replies  to  Criticisms,"  contained  in  the 
third  volnme  of  my  Essayg:  Scientific,  Foliiietd  and  SptcukUive, 
(pp.  S34-SS7)  he  will  find  that  I  have  there  defended  the  above 
I  reposition  against  a  previois  attack ;  and  assigning,  as  I  have 
ilone,  jostificfttion  for  it,  I  have  shown  no  sign  of  relinquishing  iL 
Why,  then,  Prof.  Birks  will  ask,  did  I  make  the  change  in  ques- 
tion t  Had  his  mental  attitnde  been  other  than  it  is,  he  might 
readily  have  divined  the  reason  Knowing,  as  he  seemingly  does, 
that  this  doctrine  which  he  critictsee  had  been  already  criticised  in 
a  similar  manner  (for  otherwise  he  would  ecorcely  have  discovered 
the  change  I  hare  made),  he  might  have  seen  clearly  enongh  that 
Uie  passage  was  Bnppreiwed  simply  to  deprive  opponents  of  the 
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opportnnitj  of  or&dinf^  the  general  ai^imiflnt  of  the  chapter  bj 
opeoiDg  a  aide  isane  on  a  poiot  not  essential  to  its  argument 

The  chapter  has  for  its  eabject,  certain  incapacities  of  the  hamoa 
mind — a  enhject,  by  the  way,  on  which  theulof^ians  are  never  tired 
of  ealaffcing  when  it  suiu  Iheir  own  purpose,  but  on  whii-h  an 
antsgonist  may  not  enlarge  withont  exciting  iheir  anger.  Vari- 
ona  examples  of  these  incspacities  are  given,  to  justify  and  enforcv 
the  coDclD<^ion  drann.  Among  ihrse  wa»  originullj  included  the 
example  in  qneetioe.  Ill  iircpreseo ting  ii  as  Prof.  Birlis  misrepre- 
sents it,  another  writer  had  before  him  Bimilarly  hased  on  his  mis- 
repnaentation  sundry  animridrereions.  Thoogh  still  regarding  the 
statement  I  bad  aclDally  made  (not  the  one  ascribed  to  me)  as  valid 
I  conclndcd  that  it  woald  be  beet  to  remove  the  stDmbliog-block 
ont  of  the  Way  of  fntare  readers ;  and  therefore  decided  to  replace 
the  illnstratioQ  by  another.  The  rest  of  the  chspCer  remains  exactly 
as  it  was,  and  its  argament  is  not  in  the  remotest  degree  affected 
by  this  sabstitution.  Nevertheless,  Prof.  Birks,  wrongly  describiug 
the  nature  of  the  illastraUon,  and  wrongly  aitribntiug  the  removal 
of  the  illuftration  to  change  in  my  belief,  slso  wroogly  conveys  the 
impression  that  the  doctriDO  which  the  illnFlratinn  contained  had 
some  rital  connection  with  the  general  srgnment  of  ibe  chapter 
and  with  the  doctrine  of  the  worli ;  and  by  conveying  this  imprea- 
lion  cbIIb  forth  eznltation  from  religions  periodicals. 

Were  I  to  deal  with  Prof.  Birks'  book  page  by  page,  a  much 
larger  boolc  than  his  woold  be  required  to  expose  his  mis-slAte- 
meote,  perversions,  confusions.  The  above  examples  most  saffice. 
X  will  add  only  that  in  one  belief  of  his  I  cordially  agree  with  him. 
At  th»  close  of  his  prefsce  he  says — "i  think  that  those  who  take 
the  paina  to  read  my  t-tricturea.  and  compare  them  with  the  state- 
ments of  the  work  to  nhich  they  are  a  reply,  will  find  the  effort 
reptud  by  a  clearer  apprehension  of  the  topics  in  debate,"  And 
1  ventare  to  join  with  this  the  exprefsion  of  my  belief  that  if 
readers  follow  Prof.  Birhs'  tacit  snggestion,  "  a  clearer  apprehen- 
sion of  the  topics  in  debato"  will  not  resnlt  from  aoceptanco  of 
h\B  critici^aii. 
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(For  thlt  Index  the  Author  ia  mil«bt«d  to  F.  HowAxt>  COLum,  TCtq^ 
□f  Edgbutoa,  BiHnmghain.) 


'A  priori  truth."  defined,  179. 

Abwlute,  the :  MwibuI  ud  conceptic 
3U-1S,  76-9,  67-Li7i  also  ilami 
74-6,  87-87. 

Adaptation,  an  initauce  of  equilibntion, 
601, 

Albiimnu,  number  of  atomi  in,  413. 

Alimentarj  caml,  etolution  of,  388-S 

Ani&lgamalioD,  the  aame  u  iiitegniti< 
573. 

An»ric»,  Central,  effect!  of  lubaidenoe, 
4t0. 

Anitnnifl,  tte  Biolo^. 

AnnBaling,  molecular  action  of,  £91. 

AiHutoia,  lonf^tudinal  and  tiaiuTene 
integration  in,  313. 

Appeuvnce  and  phenomnlion,  mie- 
leading  aiM>ciationa  of.  168-9,  582. 

Arm;,  eTolutJOD  of  an,  39^ 

AmoLl,  U.,  on  tlie  foriuula  of  erolution, 
669. 

Arti,  the :  integration  ihoim  by  324-7  g 

'    also  heterogoneitj,  350-4)  deflnlleutti, 

'   37tt :  and  multiplied  effect*,  4S6. 

^Biifria,  artittio  derplopmi^t  in,  360-4. 

Atlaciii fiurialilit,  traoeTene  and  longi- 
tudinal inti^cration  in,  314. 

Aalronomj  :  TanouBCone«ption<  of  aolar 
motion,  103 ;  peniitence  of  force 
eiempliSed  bj  planeCaiy  motion,  18S ; 
tiiuiBlonnation     and    eqiuTolsnre    of 

.  fiircH,  203-5 ;  the  lawe  of  motion, 
i:Z7-9;  ihvtbm  of  motion,  Saa-? ) 
eideresl  andeulai  integrution,  308,330) 
increaned  definiteneM  of  erolTing  wlur 
•fitem,  364;  greater  dsGnitcneu  of 
prrjTiaion  in,  376  ;  r'distiibutiona  of 
motion  in  eroliing  lOlBr  sjaCem,  865  \ 
iuttabilitj  of  the  honiof;e  eou<  illoa- 
trat«d  hj  stellar  diatribution  and 
eokur,  405-7 ;  by  the  nebular  hjpo- 
thetij,  407-9 ;  and  bj  planetarr 
orbila,  409  i  the  multipiiculion  «t 
tKect^  435-7  ;  •egregulion,  467  i  inde> 
neodent,  or  perfect  moving  equili- 
brium, 487  i  Equilibrnm  mobUt,  4tt8, 
4fiD ;  calculationa  to  dieprove  I  he 
nebular  bjputheaii,  4Ul  j    equilibm-  | 


tion  illnetnted,  by  nebular  geneiii, 
4M I  by  the  planetary  motiona,  491-8  [ 
and  by  ■ohu'  heat  diffusion,  483-6] 
lenertrialdiaintegTation,6i7i  nuinr- 
aal  evolution  and  diuoluiion,  629  36  j 
Sir  J.  Henchel  on  ftellnr  coni-fDlm- 
tion,  532  i  graritation  of  mageUaniv 
cloud  I,  532. 
Atheiam  unlliiniialilB,  31. 


Babihbt,  J.,  on  nebular  hypothraia.  491, 

llaer,  K.  £.  Ton,  the  fonrnila  of,  337. 

Ball  and  itruig,  perceptible  and  latent 
adirity  ahowii  by,  186. 

Beckett,  Sir  B.,  Ur^ia  of  the  Lam  ^ 
Naturt,  666. 

Bret,  the  mi  of,  443. 

Beliefs:  nauaUy  founded  Ml  fact,  S-E| 
the  common  groundwork  of  opp.ted, 
6-11  )   («M  alio  Religion.) 

Biology :  relatiyity  of  knowledge  wd 
the  natuta  of  life,  62-6 )  deanltioa 
of  life,  84  I  tnnifonnation  and  equi- 
valence of  forcei,  SOl^lli  lawa  of 
motion,   881-6  j    riiythm  of  motii.n. 


fernl 


of    i 


legiatioD  and  diiintegratioi 
amount  of  contained  motion  m  am- 
mala  and  planis,  800-4 1  and  their 
mutual  interdependence,  311-16; 
heterogeneity  of  eioliing  organiama, 
S34-7,  341 1  Ton  Baer'i  formula,  337 1 
increaaing  deflniteneaa  of  mamiualiaa 
derelopiDent,  367-70  (  baa  incresaing 
deflniloneaa  eharacteriied  eTolving 
flora  and  bnnaf,  37U-2 )  rediatribu- 
t'ona  of  motion  of  eroUing  funotiins, 
8B7-M)i  inatability  of  the  homoge- 
neoua,  413-9 1  multiplication  of  effe:ta, 
441-6)  probable  effect!  of  upheaval* 
in  £aet  Indian  Aruhipelago,  444-7  [ 
•rgregation,  470-4)  equilibntion, 
4QS-tW  ;  diMolution,  522-4. 

Bir.1,  wounded,  apologue,  69-71,449. 

Birk-,  T.  K  ,  on  firtt  Frineip'-,  680-6. 

Uloixl,  meotid  efCcL-la  of  cerebral  aupply, 
816. 
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Bodj :  dittingaiilubla  from  ■] 


221. 


■.190, 


1  intcgratiotl  in  ossif^nj!:,  81Si 
heterogeneity  ia  Tariou«  paces,  34i  i 
inrreMed  definiteneH,  869;  Mgnga- 
tion  in  oseifjing,  470-3. 

SowoTich,  K.  J.,  thmiy  o[  nutter,  CS-4, 
63. 

Bot>n J I  tnniformation  uid  eqtuTS- 
lenee  of  fbreee,  206-11  ;  l>wa  of 
motion,  S31-S  i  contained  motion, 
SOO-4;  malaal  interdepnidmioe  of 
animsli  and  planb,  Sll,  31B ;  hetero- 

Ceitj  »f  eiolving  pl«nt»,  834-7  j 
inorearinff  definiteneH  character- 
ited«TolTing flora?,  8TO-2i  inetKbibtj 
of  the  homiweneoui,  418-9  j  effect* 
of  upheaTab  in  £s*b  Indian  Arohi- 
pelago,  444-7 1  plant  clawifloUion 
ehowing  ptjchioal  »egreg;ition,  474-fi. 

Brain  :  causn  influencing  action  of,  2U  j 
iotegration  of  growth,  811. 

Srewiter,  Sir  D.,  on  Ui«  neholar  hypo- 
Iheua,  491. 

Bronie,  eSteta  of  nbatitution  for  itooe, 
468. 


Bulleta,  projection  of,  194. 


ulleta,  proiecl 
iirney,  l)p.  C, 


CynTiTX  I  ohetnieal  ezplinntion  of  boni- 
ing,  not  philofophical,  874-6;  efl'eota 
on  igniting,  438. 

Cannon,  riiTthm  eonaequent  npon  dia- 
oharfni,  SG& 

Caoutchouc,  introdnction  in  England  of. 


Oi<i>e,  the  Fint  i  infinite  and  abcolute, 
36-9;  Manad  on,  a»-lS ;  relatiiitj 
of  knowledge  and  inconeeirabilitj  o^ 
93  :  is  unknowable,  10S-13. 

Cause  and  effect,  popular  jnieconceptions 
of,  176. 

Centipniea,  uninte^tfd  and  homoge- 
nooua  motiona,  8»(>. 

Cbange,  uniTemlity  of,  2Sl-a. 

Chemistry :  tranafonnation  of  chemical 
aption  into  otlier  modes  of  force,  201, 
20:! ;  heat  aa  facilitating  change,  292  ; 
stabili^  of  elements  and  eomponnda, 
293-6 1  increaaing  deflnileneas  of, 
877  ;  tnstabiLtj  ol  the  bomageneous, 
402,  410-18  ;  aegregalJoa  of  analjiii 
and  eiTitaUiiation,  464;  diaaolution, 
S2t-7. 


CDia,  hnmograaona  and  indefinite  niov» 

ments  of,  3M). 
CloHiBcation  :  a  proernaiTe  intcvrstioti, 

823 ;  eoniidered  p'jchologic&llr  witb 

segregation,  474-  B. 
Coherence,  (ire  Tnt^ration). 
Coleridi^e,  8.  T.,  TBrbal  "  d^wjm^fij  ■■■ifi^ 

tion,"  4£1. 
Colloida,  instability  of.  296. 
Comte,  A.  i  eo-oi^nation  of  knowled^^ 

"0  (     on    tliB    nebular    hjpothcMi^ 

ConcentraHiin.  (nw  Integration). 
Conception :    Ihs  ectiial   and   sjoibalic 
compared,  2fS-9;  the  prelimiiuij  Bad 


ContradiutorJM  and  conelaliTes,  Hami]. 

ton  on,  69  91. 
Creation,   as  inconceiTable  bTpothaai^ 

82-6. 

CtoU,  j.,  on  potpnfial  enerf^,  681. 

Crystalloidi,  itabilitT  of,  295. 

Cryotals:  aimpleevolutioq  illustrated  by. 


D&TCINS:  lliythm  of,  265;  originaled 
with  poetrj  and  music.  3S4-S. 

Dsrwin,  C. ;  dale  of  pnhlication  of  Orifim 
of  Spirit',  t;  "  mitnral  selection  "  and 
multiplication  of  effects,  447 1  diver- 
gence of  chancter,  474. 

Drath  :  are  wo  prognssing  to  omni' 
present  ?  614 ;  its  relation  to  dissoln* 
tion,  622-4. 

Decomponilion,  an  increase  in  indellnit* 
hetcrogenei^,  361-4. 

Definiteness,  a  characterislia  of  erotn- 
linn :  the  CTidenoe  from  BStronomy, 
884,  879;  geology,  364,  8M-7| 
meteorolc^,  867  i  embT7ology,  867- 
70 1  biology  with  botany,  370-2; 
sociology,  37!-4,  877|  philology, 374 g 
mathematios,  876 ;  mechaoica,  370, 
878i  chemistry,  877;  physio  logy,  377) 
the  arts,  S7S  i  literature,  9^;  is  a 
eecondalT  phenomenon  of  eTolution, 
880. 

Definition,  difflmltlM  atteodins,  ISS. 
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DtBcue:  therlijtluiiof.SGSi  uiiiargaM 
in  indeflniUi  lieten>ge  libit j,  361-4 1 
heredititrTCnnini[»iaaaf,418)  eiam- 
plidet  muiliplimtion  it  effe-t*,  AOS. 

Dissolution  i  deliniljoa  of,  ^85-6,  6S3  i 
iiitei^t'pendei]t  with  erolution,  618  j 
law  lupporMd  froniaociologj,  G19-2Zi 
bialogj,l>32-4i  geolojtr  uid  obemutry, 
624-7  i  utronomj,  G27  ;  ooosidered 
uniTenall;  irith  eTotatioD,6Z9-3Q,5&0. 

Divine  KigliC,  (ubttilutod  foi  belM  in 
dirine  oriein,  6. 

DiTisioa  of  utwur,  ndAl;  mil  ioorewe 
in  lieterogoocitj,  345-7  g  illuitrates 
instability  oE  the  homogeneoiu,  425  ; 
niultiplicotioD  of  effects,  451-8  i  and 
motion  along  line  of  least  re«istonee, 
479. 

Dreu,  pragreiBife  Iieterogeneit;  of,  G72. 

£*UTH,  the,  oonceptioiu  otOj  ijinbolic, 

25;  {lee  alio  Qeolagj .) 
Earthquake! :  eiempM j  lain  of  motinn, 
231)  psriodicitjoF,  260;  ageologist't 
nut  s  pbiloaopiucsl  oipUiistioii,  27  i- 
6 ;   an  increase  in  indefinite  het«ro- 
ganeirj,  304. 
'Effiirts,mullii>li<>atioD  of  I  sridence  fn>m 
a4tronoiDj,435-7|  hsat,437i  geology, 
437-11, 444-7  i  meteoiologT,139,441i 
embrjt^ogj,    442-4)         bolaoj    and 
■iKjIogy,     444-7;       philology,     447; 
psjcbology,  418-61)   Kwiology,  451- 
6  I  oorallarj  from  peniatenoe  of  fonie, 
456-8;  Bnal  summsTy,  648. 
Xgo  and  non-^o,  154-6. 
Egypt,  artistii;  dsTelopiiiant  ii^  860-4. 
£li:otricit; :    transformation   into  other 
mode*  of  foroe,  200,  208  (  rhythm  of 
the  ourrent.,  2E>2. 
Elie  de  Bivuinoiit,  Ih  Uie  Mtfili's  irregn- 

larity,  206. 
Embrjology  i   nonnection  betreen  *ital 
and  pbjsitsal  foma,210i   europlifies 
progrraiiTe   integration,   811-6 ;    in- 
creue  in  heterogendtyof  all  organisms, 
831-7)  deBiiiteneM  of  mammalian  de- 
velopment, 867-70  i  instability  of  the 
bumoceneoai,  413-^ ;    multiplication 
of  ctEecle,  412-4 1   lex  dependent  on 
incident  forcei,  44S  (  Xirkman'i  oriti- 
aMa,6S7. 
Emotiaiif,  (fsw  Psychology). 
Energy:     "actual"    ai^    "potential,'' 
ISJ   189, 1'Jl  i  the  author  assumed  to 
Iwld  doclriiiB  of  putdutial,  663, 


Bngina,  (m>  Heahan'os}- 

Sntoxoa,  deTplopment  of,  443. 

Equilibration  ;  fonr  orders  of,  487  ;  law 
supported  from  aatronomy,  490-6 ) 
gi-ology,  4i>5-8 1  bioloffy  and  pliy- 
■iology,  498-502  i  piycholt^,  602-7 1 
sociology,  507-lS)  anJ  persisteoM  ol 
foroe,  E13-7  ;  iummary,  619. 

Equilibrium,  on^tibla,  defined,  401. 

JTM'ltinaiafaoiite,  instances  of,  486,488. 

Error,  definition  of,  85. 

Bthnolt^yi  erolulion  of  mankind,  an 
increase  in  heterof^eneity,  842 1  the 
■sTsge  and  th.-  Kuropeaa  oompared, 
448  I  segreKatioQ  of  pnjsiial  and  pey< 
obical  oomlitioiis.  476-SO. 

Europe,  national  integration  in,  817, 672. 

Erulution :  superior  to  the  word  in< 
TOlution,  286 1  an  integratioa  of 
malter  and  dissipation  of  motiun, 
286,  805 ;  simple  and  compound, 
2S7-S0,  295-8,  329;  with  disso- 
lution the  total  history  of  exist- 
ence, 303 1  diaractcrised  by  coherenM, 
827  ;  relatire  nstute  of  the  delinitiOD 
of,  330 ;  a  ohange  from  an  inooharant 
honu^iieity  to  «  oobareni  hetero- 
geneity, etc.,  360;  increase  in  deflnite- 
ness  a  seoondar;  phenomenon,  880 ;  a 
change  from  an  indefinite,  inoohermt, 
homogenuty,  eta.,  383  i  final  defini- 
tion, 898  ;  persistence  of  force  nndep- 
lies  phenomena  of,  398,  647-60 1  reso- 
lutions aooompanyiug  redistributions 
of  matter  and  motion,  899 ;  aid 
rendered  by  multiplication  of  effects, 
43it-G ;  whioh  is  deduoibU  from  pcr> 
aistenoe  of  foroe,  4&6 ;  aid  rendoad 
by  segregation,  469-67 ;  relation  t« 
law  of  equilibration,  483-90 ;  can  end 
only  in  UiB  greatest  perfection,  617  t 
matuatly  interdependent  with  dinaola- 
tion,  518 )  ooosidered  uuirenalLy  with 
disMilntion,  629-36,  650 1  the  final 
summary,  643-5 1  nniTcnalit*  of, 
&45-7  ;  jnstifiad  hj  unifioattoa  of  de- 
Teloping  knowledge,  662-4  j  the  for- 
mula criticised  by  Tait,  663-70;* 
Kirkman.  565-70  g  M,  Arnold,  669 1 
North  Ameriea*  BenUm,  669:  T.  &. 
Clitte  Leslie,  670-7  i  H.  Quthrie,  677- 
SO;  and  Birks,  680-6)  traiU  ttmo- 
dated  in  the  daSnition  must  be  con- 
sidered as  a  whole,  671 1 
on  oonditions,  674,  576. 

Ejustenuc^  the  cognition  of,  68-6. 
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Facpltt,  eapodtj  and  deiira  nnull; 
MMcisted,  41)1. 

risliioD  I  rhythm  of,  2I» ;  jnogrenne 
hrterogeneit;  ot  dreu,  &78. 

f  ibriQL-,  number  at  atomi  in,  412. 

Figures,  mental  derelopTnent  and,  Iffi. 

Fiji,  belief  in  mler'*  unlimited  pover,  6. 

Firat  Cauae,  (««  Cau»o,  Ihe  Tirrt). 

JiHrif  /ViBciptot,  aim  and  erope  of,  tit. 

Flint  implement!,  lack  of  preciaion  and 
dc^niteneaa,  87S. 

Food,  equilibration  of  qnantitj  to  force 
expended.  4»9-«>l. 

FonM  :  inoomprefaenaibility  of,  G8-6I ; 
onderiiea  time,  apace,  matter,  and 
motiuD,  160 ;  the  intriuaio  and  ex- 
tcinaia  forma  of,  190-2 1  psmiitence 
of  nbUioaa  among  TBrioua  forma  of, 
188  i  the  ranoiu  formi  qualitatlTct j 
ai>d  quantitatiTelj  oomlaCed,  197- 
208)  rcaolutioaa  aooompanpng  re- 
distribulioDa  of  mailer  and  molion, 
899  (  hetsrogenoui  effeot  of  action  on 
homoc^neoui  aggregate,  436 ;  and  the 
multiplied  effeota,  til-&  i  Tail's  ded- 
nitioDi  of,  664. 

ForiM,peniatanoeof,  {*w  Perriatenoe). 

Forues  :  o1  Mtraction  and  repulsion  sjm- 
bola,  not  realitiei.  XS3-5  ;  peraiaience 
of  force  underiiea  parallelognim  of, 
S15  t  peraiitenoe  of  relations  among, 
a  philosiiphical  truth,  372. 

Foroea,  the  Iranaformation  and  eqniTa- 
lence  of  i  shown  id  astronomy,  8Uil-6  ; 
gsoLogr,  205-8)  biology,  20H-11 ; 
psjohology  and  phjsiolo([j,  l!ll-8i 
sociology,  218-21 ;  oorollar;  from 
peraiatiaiee  of  taroe,  221 1  a  pbilo- 
•ophtcal  trntb,  Z7a. 

OiHRsAttnaa,  when  nnsugiestJTe, 
665-7a 

Geology :  the  tnnaformation  and  equi- 
Talenoe  of  forces,  2li6-»  ;  lawa  of  mo- 
tiun,  22t»-81 ;  rhythm  of  aqueous  and 
igaenus  action,  257-61  j  olmnj^ 
undergone  by  species,  263  ;  ic-^rega- 
tion  of  ailica  in  ponnlain  cUj,  2^3  ; 
terrestrial  integration,  809-11;  and 
bet«rogeDeity,  8:11-4 ;  the  record 
eonaisteat  ttith  erolution  from  sim- 
ple to  complex,  837-41 1  iiidefiiiilA 
EwUrugeurat/    oif  eaJlhqui^s,   865 1 


Increaard  definilencM  infersbla  froa 
teTTestrial  stnietnm,  355-7 ;  iDoa« 
motion  aiiginaling  in  molecular,  3S) ; 
rediatribulTona  of  motioii  from  nrth'i 
evolntion,  38fi  j  haterogmoity  of  trtp 
rock,  408  ;  phjaieal  effects  <k  inalati- 
litj  of  the  homogeneous,  410  {  alio 
chemical,  411-13  ;  mnltiplicd  effei^ 
of  diminishing  terrestrial  heat,  437 ; 
and  of  aqueous  and  atmoepheric 
agencies,  4ij8~4l ;  probable  effect*  of 
uplmTnla  in  East  Indian  archipelago, 
414-7 :  eeKregalion  of  aqneous  liod 
iineoDa  action,  4li8-70i  equilibmtioo 
-illustrated,  496-8;  also  law  of  disso- 
lution, 62^7  t  the  earth's  disiategta- 
Uon,  eS7. 

Olaas,  molecular  effect  of  annealing,  291. 

Cloremment  I  autharity  and  functions  of, 
6-11 ;  evolution  of,  marked  by  in- 
oreaainR  heterogeneity,  343-5 ;  also 
integiat^n,  heteroganeity  and  definite- 
nesa,  885  j  and  by  «q^ilibIBtiDI^ 
511-Xa. 

Granite,  sezregation  of,  469. 

amrity:  inconiprehenaibiIiCyof,A0,103; 
shows  "latent"  and  "perceptible" 
aotirity,lS6;  terrestrial  efferta  of,  2(S- 
8  ;  e9ect  on  Taaealar  sjatom,  234. 

Orova,  81-  W.^  B.,  Tie  Corrrlalitm  ^ 
On  Plui^tsal  Foita,  SOI. 

Qrowth :  laws  of  motion  eiempliSed, 
231  -S  ;  uniTsraal  presence  of.  2^  \ 
int«graCioa  of,  aS4(  shows  moleoulsr 
becoming  molar  motion,  883. 

Guthrie,  H.  0%  Sir.  5ftAic«r'*  Tar- 
OLtia  oj  EoeimtlBa,  577-80. 


agreeing  in  relatiTiCy  of  knowledge, 
(99  ;  on  tho  abaolnlA  and  inSnile,  7-1-6, 
87-87  ;  correlati™,  89-91  j  lru»l- 
vrorthinBH  of  eon»ciou«nesa,  141. 

Harvests,  correlation  of  vital  and  physi- 
cal forces,  218-21. 

Heart,  the  :  spiral  form  of,  B3S  ;  mmtal 
inSuences  on,  237 1  incmtsing  dcB- 
nilenesi  of  devolupment,  869. 

Beat:  of  air  breathing  animals,  I3S| 
Lraniforniatiou  into  other  mi>d-  a  of 
force,l!'8-K>0,20^;  Joule's  mechanical 
equiralaut,  202  ;  terrestrial  effect*  of 
aolar,2<i5^g  a  cause  of  condensation 
or  dilTutioD,  ltS2,  2^3;  molecular 
effecla,  291 1  chemic^  stability.  893> 
6i  ti-^ple  and  ooiiipouiid  evoluiioa 


.dbvGooyk" 


SUBJKOT-IKDBX. 


fUustrat^,  !9S-S|  imount 
by  org&nJBms.  299,  S0U-4i  inslabilit; 
nl'  tlio  liomi^iieoiifi,  402 )  multiplied 
ctrrcrs  of  Ihu  lerreatrial  decresM,  410- 
8,  m?  ;  nctirjD  ua  simple  nnd  oumplei 
cumliinatioQ-,  I12j  wiiiouofpOn  spliwo, 
4--i7  i  aide  arKreKMinii  in  i^jaiir,  VSd  i 
equiiibratioa  Bliovrn  b;  kiIht,  403 -5 ; 
iiecemirT  fur  arf(siiic  Uii  in  r^jBuig 
disralutioD,  533,  5:!&,  537. 

Helmholti,  U, :  od  aolar  heat  dilTusion. 
491;  M.-nvtrkl  motion  Uid  t)ie  tidal 
irave,  49(i ;  Uiemial  aquhikleiit  of 
rarth'a  tiiut:9n,  Si7. 

Qercditj,  the  iodtubililj  of  tbs  bjmo- 
genoou»,  il7-t>. 

Ilcrscbel,    Sir  J.    F.    W. !      •  rotothig 

'  elhprial  madiuin,  492  ;  the  >iin'>  rayi 
the  ultimate  Kumi  of  CTer;  motion, 
41M  ;  BtDlIu  conseDtntion.  532. 


330',  maMaralogy, 333  :  geoloK;,  S31- 

4;    biolog;    witn     embrjologj     and 

buhinj,  Sai-T  ;  paleonlJilos?,  337-41 ; 

•oviolog?,    341-7  t     etliiiologr,    S4l!  i 

uhi!ol<^7,     847-&0I     tbe     hU    and 

lilerstare,  860-S. 

Helerogennt;  of  molion,  (m*  Motion). 

Hieroglyphics,  the  derrlopoient  of,  349. 

HiuWn,    J.,   on    dmutiou    of    orgwiio 

grdwtb,  £31-3. 
Bist.Tj,  deflailioQ  ot  oompleta,  278-80. 
HomugeneouB,  init^biiitj  of  the:  401-G  i 
erideiice  froDi  tneohanin,  402 ;  ulro- 
Bom;,  406-10  (  gcologj,  40S,  410  i 
clieiuUtrj,  403,410-13;  niet«<aolof{;, 
413 1  biology  with  embrrolog;  and 
botany,  413-9;  payohology,  4L»-28 ; 
pbilalag7,  431 ;  aociology,  423-6  ; 
corolUiy  from  peniaUiuw  ot  force, 
426  -30 1  lelatiOD  to  aegregibUoii,  4til!  j 
■  kiinmarj.  647. 
Uuiley,  Prof.  T.  H. :  on  penieteace  of 
force.  190 1  P-rtitt'iit  Tgptt,  3»9 -, 
MKOUt  Mgregation,  472. 

Ideas  1  and  imprea?ioni,  143-S7,  171 1 
sdrmMgea  of  prelimiiurr,  S'lo. 

Impiilai'eneu,  inSuenee*  modifjing,  460. 

India!  domaCic  and  political  fidty  in, 
373 1   wgivgatioD  ot  pby«ic\J  condi- 


Imluction, 

tiuD,  307. 
laGuite.  tbr 


89-48,  7A-9,  K-92 ;  abo  Hamilton, 
74-6,  87-92. 

Insanitr,  correlntion  of  the  mental  end 
phjaiisl  foriMn,  216. 

loMi^U,  traniformation  of  physinl  and- 
vital  force  exempliSed  by,  ^1. 

Int'  gi-ation  of  matter :  and  dinntrgra- 
tion,  28i  I  the  primary  aspect  of 
erolutian,  supported  by  a-tronomy, 
803;  geology,  309-11;  biology,  with 
embryology  and  bolan7,8U-6;  socio- 
logy, 81)^19;  philology,  819-23 1 
science  and  mateoro'ogj,  3i3 ;  indue 
trial  and  esthetic  arts,  824-7.      ' 

Integration  of  mo^on,  (ne  Motion). 

InTolutioD  Bod  evolution,  tbn  tflrms.  286. 

Iron,  moleuukr  rearraii foment  in,  291. 

Japah,   effect  of    European  civilization 


EmT,  Tm.,  spaoe  and  time  fonns  of  the 
intellect,  49. 

Kirtman,  T.  P.,  on  tho  formula  of  evo. 
lution,  665-9. 

Knovlejge :  thouijht  transcended  by, 
IS ;  r^tmni  (bowing  limitations,  66  t 
relatif  ity  of,  83-6 1  d  Unition  of  com- 
plete, 27tl-«0  ;  miSoitionof  develop- 
ing, 662-4. 

Laksvaoi,  (m*  Philology). 

Laplace,  P.  9.,  on  nebulous  ring  develop- 
ment, 40a,  497. 

Latham,  B.  Q.,  on  inflexional  language^ 
821. 

I«ughter,  l»wi  of  motion  exemfdifled 
by,  23B. 

Inn  :  of  continnity,  63,  67  i  uniformity 
of,  195  ;  the  author's  belief  in  unirir- 
tality  of,  337  -,  inorsBHi  in  deflniteness 
Ot  evc^ving  statutes.  373  i  developing 
■j-dtems,  and  the  formula  of  erolution, 
575-7. 

Leibniti.  G.  W.,  theory  of  matter,  68. 

Leslie,  T.  B.  Cli&e,  on  the  formula  ot 
evolution,  570-7. 

Lihertt :  general  ettahlishment  of,  7  | 
equilihiBtion  ot,  613. 

Life  :  and  relativity  of  knuwledge,  82-6 1 
definition  of,  84. 

Light  1  tnnsForuied  into  other  modes  of 
foroe,  201 1  compound  liiythm  oi 
—  -    ""■  j  lik«  mode  of  pi»- 
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dactum  witli  mmd,  BBt ;  ngregatian 

eieinplifl«d,  46ft. 
Ijlenture :  integnition  of,  SS6 ;  lietero- 

gensitj,  868)  inoreaMni  truth  nf  n- 

prei«it*twn,  S79 1   maltiplMd  effects 

of.  456. 
Liver,  dereloptnant  of,  8(t9. 
Lonio,    deftnition   of    "a  priori'"    snd 
rj  "  trutlu,  IJfl. 


iSxasMTiSK :  tmufoTiDftKon  into  other 
modea  of  force,  SOO,  SOS ;  illiutrste* 
Um  of  motion,  226;  rhjthmof  Tsrin- 
tioRB,  S57  t  oonsequant  oa  xlded 
motion,  £!ll  |  ■e)[reK9tiTe  poirer,  461 ; 
equilibration  and  the  lolar-ipot  cjcle, 
497. 

Majoridn,  nniallj  in  error,  6. 

HsniFertationm,  the  Tivid  and  faint, 
148-67,  171. 

Mfanntrt  aait  Faikion,  esMj  dd,  344. 

UanMl,  H.  L. :  on  the  flrrt  oauM,  the 
absolate,  and  the  inltnile,  Sd-*3,  76-9, 
87-97)  oonceptioTiB  of  rational  theo- 
logy, 41 ;  oonidoivDea*  of  lelf ,  66  { 
attribntM  being  aMart«d  of  the  abao- 
lute,  lue. 

Uairia^,  equilibralioB  to  tneana  of 
aubaiatenoi,  507. 

JfampiaJuK,  intention  of  generBtire 
Bvrtem  in,  814. 

Viterialiim  and  erohition,  555-9. 

llBtheinatic* :  flgnree  and  nientaJ  d«- 
Telopment,  176  {  incieaae  in  deSnite- 
noa,  876. 

Alatter:  dirinhility,  60  j  incompreben- 
iibility,  60-4;  loliditj,  61;  theoriea 
of  BoMMTich,  62-^  69  t  Leibniti,  52  ; 
and  NewtoD,5£-4, 69|  oonnedion  with 
foroe,  68-60  i  aanwionsneM  of,  166  ; 
indeetnicitibilitj,  172-t,  178;  cnn- 
tion  and  annihilation,  nnthinkable, 
176-8)  and  ipaca,  224;  inde  tructi- 
bilicy  of,  a  phiUwopbical  truth,  272, 
276  J     moleoulaF     motion    and    re- 


800-4 1    effect  (tf   nniform   force 

nnifonn,  431-6. 
Uaiwell,  J.  Clerk,  on   ThomMm   and 

lait'a  iWofiMoa  yataraiPiiUnoplig, 

664. 
UsaauTement,  nnable  to  i^ore  peniet- 

«noe  of  toKia,  198  i-o. 
liecfaaniei :    prognwsiTe  integration  of 
imjr,  82si  inct«iue  in  indefinito- 


twn  of,  an,  87S ;  [nitalni;i7  o(  tU 
hoim^neoui  illoitnted,  40S  ;  iDnlt>- 

5 lied  eOecti  of  loooniotiTe  engine,  4!>t; 
epandent  morine  aqDilibiimn  ahoaa 
bT  (teBini  engine,  487. 

Hetanhynea ;  aenM  of  illnmcm  rdrt 
neding,  168 ;  anlagoniBin  recuUin; 
fpom  «ori  real,  169. 

Met«an>log; :  !awi  of  motion  eiempli- 
fied,  229-81 ;  iIh]  rh;lhm  i^  motiun, 
257-9  {  effect  of  heat  on  ckmda,  SK4 ; 
viaibililj  and  audibility  of  ob}<<rta 
preceding  isin,  824;  olimatio  effort 
of  terrestnal  irregnlaritv,  SS3  ;  dei- 
nitenee*  of  phenomena  of,  Sffl ;  molar, 
orinnatinii  in  molecular  motion.  3S3i 
rediatribiition*  of  motion  nui^  b* 
earth's  erolution,  8M ;  inatabilitr  ^ 
the  homogeneous,  418;  multipjird 
elTecU  of  eular  action,  439 ;  }Robable 
effect*  of  Ontral  Amerin«n  aubaidenef, 
44L  I  aegregatiniieirectorcliinate.  476. 

MicnwXipeB,  gi'eat  eiactneta  at,  Sjk, 

Hill,  J.  8.,  on  limit  to  iodmlrial  pro- 
gieia,  5 10. 

MoMolremala,  integration  of  geae:«tit« 
■yntemin,  814. 

Uorbid  grovlhe,  an  inmaae  in  iDd«fi- 
nite  hrterogeneitT,  Sfil-4. 

Modon:  imnnpreheiiBibilily  of,  54-S; 
ralatirity,  65  i  changing  to  re»t,  57  ; 
conception  derived  from  expetiencM 
oF  force,  16? ;  eontinmtj  not  lelf* 
erident,  180-1 ;  Newt<»i'e  flnt  la*, 
181,  564  ;  "  latent  "  and  "  ptrcrp- 
tibie,"  lBS-4,  184-7  r  of  odeetia] 
bodiea  and  pendolum,  182-i|  oob- 
tinnitf  faiom  in  tanne  of  ftnce,  187  ; 
and  inrolTca  ita  peniatence,  166  )  tnn*- 
formed  into  heat,  eleotricitj,  fte.,  197- 
202 ;  along  line  of  leart  reaiatiiH^ 
225-7 ;  genoal  lawi  of  direction,  227  ( 
lain  nipportttd  bj  aitninomj,  ^7-9 1 
rnetecTolt^^,  2SS-31 ;  geol^,  229- 
31;  biolofcy  and  botany,  231-6;  peT< 
cboiogy,  235-9 1  aooiology,  lS»-4At 
apiral  direction,  232 ;  peniatMice  of 
toR-e  aoderliea  lain  of  dircetiol^ 
245-9;  uniTerwd  rhythm  of,  250-5, 
illuatrated  from  ailronoDiy,  255-7) 
niainetiam,  267  ;  meteorology,  2S7-9 1 
geology,  257-61)  biolc^  with  phiiio- 
loKy  and  palmntologr,  ISl-4,  3SS- 
90 ;  ptyehology  with  tlia  arte,  264-6^ 
351-8,  604;  sociology,  Sti6-9,  512; 
ootvibaj  Iroia  pcnuleoee  of  ioiee. 
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Mft-Tll  toti  iimiTnRTy,  M0|  ran 
tinnit^  of,  K  phi1i>iiopHiciil  trutli,  2TZ 
•1m  I&«  of  dinptiun,  £78 1  facilttjr  of 
■D  aggregate  to  undewo  rearrange- 
mmt,  £88-90 1  tliroiiitn  apace,  and 
tSaBU  at  incident  foroca,  ^&H-00 ; 
ftmount  in  orginic  niUter,  2R8^^04; 
intcgratiun,  faetsngcnwit;,  and  dii- 
tinetnom  of  its  eTolutioo,  SMl-61 
ahown  hj  fr#o1ogy,  883  1  meteorolog;, 
SfS,  8861  astrontnnj,  SBS  i  biofogj 
with  phyitolopr,  387-90  1  psjohologj, 
890^1  philology,  Stll-3  I  tueialogj, 
S94t  Biiall;rMiilt«iiicea<ation,4ti8-6; 
molar,  chan^K  to  mulMular,  and  ita 


saith'a  OTiiat,  810,  S33,  4S7. 

Uofemeiit,  {tet  Hotion). 

Multiplication  of  eSecta  {ut  EfFerta), 

JCtuclei  tmniformation  and  equiTaleni'e 
of  ita  action  to  the  ianution)  canting 
it,  S18~lii  eoDtiactioD  caiued  h; 
interrupted  nerre  diaoharge,  20^  j 
Dqujlibntion  of  expenditure  to  nutri- 
tion, 600. 

Uoaio  :  ihjtiiin  of,  265  ;  and  ptvgm- 
aiTO  iiite«nition,  338j  originated  witb 
poetry  and  daniiing,  S54-8. 

NaTVSII.  aelerKoD :  imptiea  change  along 
line*  of  Inut  reainance,  2M  |  relation 
to  multiplication  of  etTccta,  447. 

Xaturr:  Tliomaon  and  IWit's  TrtalUe 
,*  Natural  PKUoMopkp.iMi  "torco" 
br  Tait,  Sfi4  ;  BecketC'a  Origin  t{f  tkt 
Lam*  of  Naturr,  SS6. 

ITebular  hTpotfaeaia,  (we  Astronom;). 

Nerrea,  tnnarerw  intcipration  of,  in 
aasnioni  an  J  erxwlaaea,  814;  (hb  alio 
Pajcholog)'). 

Neottm,  Sir  1. 1  theory  of  mattpr,  62-4, 
&9  I  on  force  of  gnivi'7,  60,  1(3  ;  hia 

_  Brat  lav  <rf  motion,  182,  664. 
"nal       " 
n  animaia  and  plan 

Horti  AmtH-icaa  Sietcm,  on  lanuula  of 
evolution,  669. 

OsiicTT  and  aubjeot,  164-?,  171. 
Orange  and  Earih'a  cnut,  438. 
OrRHnic  matter.  (w«  Mattrr). 
Origia  oj  Sptctet,  Tht,  date  of  puUica- 


t'on,  T.;  "natnnl  felection"  and 
mall  {plication  of  effecta,  447. 

Ostrich,  oiaeuaa  segregation  in,  471. 

Owen,  Sir  B.,  On  aaoploliutriitm  and 
fateotkteium,  340. 

Paiit,  rart'ing  rhythm  of,  286. 

Pnintini;.  {*w  Arta). 

Paln'ontologj  :  rhjthm  of  motion  ahom 

by,   21)3  i  iti  record  ooiuiateot  with 

eruliition,  837-10. 
Fontheinn,  inconoeiTa>iilitj  of,  88. 


Feadutum  1 


"latent"     and 


tible"  aotiTity,  182-4)  alteiBtioD  of 
mte  by  Ifoality,  8S4. 

IteraiBtenoeofforoB:  nnderlies continnitj 
of  molaon,  188 ;  transcenda  demonatra- 
tioD,  ig:fa-d  j  definition,  IttSd ; 
unde[4iea  uiiirurmttyof  law,  193;  and 
tranaformutiun  and  etinii-alence  of 
forcea.uai ;  and  lam  of  motion,  24S-d| 
an'l  rliythm  of  motion,  269-71;  » 
pl.ilsso^hical  and  uniTeraal  truth,  2T2| 
uriderlii-a  ph^'nomena  of  evolution, 
3US  J  and  inetability  of  the  homO' 
gcueoiiB,  426-30)  hnd  moltiplicatioa 
of  efFwta,  45t<-S|  and  ae^regatiun, 
48J-2  i  and  law  of  equilibration, 
6L3-7)  aumtnary,  showing  it  to  ba 
the  ultimate  truth,  639  j  ande(oIuUoa 
to  icault  from,  647-60. 

Phenomenon  and  ajipearancei  their 
mialeading  aiaociatiuns,  liiSi  iniiin* 
terpreted  bj  Birks,  682. 

Philology  :  language  and  the  dispenioB 
of  mankind,  14)  erron  of  rerbal  mi>- 
inteipretatton,  158-68)  integration, 
ahown  b;  agglutination  of  lan<;uBge, 
Bl  ^S3  j  b^  tewer  number  of  syllable^ 
820;  by  iDcreaaing  cohei-cnce,  321  j 
anil  greater  complexity  of  aenlenres, 
822 ;  incoherence  of  Cliinrae,  8il  t 
Latham  on  inflexional  languages,  321 1 
Oompleteness  of  £ngbah  language, 
847t  increase  In  heterogeneity  of 
written  and  apoken  language,  847-60 1 
development  of  writing,  362  ;  inte- 
gration, heterogeneity,  and  deBnitrnm 
of  erolving  speech,  874, 391-4 ;  hetero- 
geneity, "  deaynonymiiatioa  "  of 
worda,  421 ;  aatablishn  tacial  cam> 
munity,  444 ;  luuuggestiTeneu  of 
abatract  words,  665-70 1  Lealie  on 
language  and  law  of  evolution,  671. 

PhihMtwHen,  and  lelativity  of  know- 
ledge, 69. 
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PhiloeaphT  I  lirpoAMW  of  Bnt  esiis 
36-9  i  Hnmillon  on  the  sbwluU  an 
inRnite,  74^  87-97;  al>o  Umim 
89-43,76-9,  87-97;  raiieil  interpn 
Islioin  of,  128-31 1  oompleti-ly  i.nili* 
knowledge,  131-4;  gener&l  and  epi 
cial,  134 1  must  uBuma  inluilioi 
necessar;  to  thought,  137 ;  and  juntilj 
tliem,  133-40  ;  alio  aeiume  coniicioua- 
neu  (riutworth;,  140-2  i  the  postu- 
lat«  ulopt«d,  1S7,  171 1  erron  from 
Torbal  miainMlpretatioo,  138-  '" 
relation  to  ac'ence,  2T2-7j  r«n«i 
the  lain  cooititutitig  it,  273  t  ihould 
t  ek  law  of  continuaiu  rediatributioo 
of  matter  and  motion,  277  )  aiid  unify 
hL»torj  of  eiistoocBB,  278-80  j  formula 
must  com|>rehend  OTolution  and  dif- 
fusion, 281 ;  induction  neoeuary  to 
Torify  deduction,  807 1  fiimmary  of 
its  relation  to  evolution  and  disiuilu- 
tiOD,  639-43  I  to  icieuco  and  religion, 
G51  i  and  oonclnnon,  vilh  the  doo- 
trinea  re-atated,  655-9. 

Fhoaphonia  in  tlie  brain,  215. 

Physiology  :  ktowing,  ill>igtntted  by  pro- 


1    of,   71 J 


equivalmoe  of  forces,  SlZ-lfi  {  rhyblim 
OE  motion,  2C>1 1  increasing  definite- 
IUu«  of,  U7T ;  integration  of  ^mentary 
ounil,  383-90 ;  convlation  of  organs 
to  f  unatiouB,  4i<8-502. 

Pii/tiologii,  Traiucn-Unlal,  and  OrijriJS 
ofSp'ciet,  dates  of  pubIii.-ation,  v-vi. 

Piiino,  thought  and  conospt  of,  95. 

PloHSura,  varying  rhtthm  of,  868. 

Poetry:  rhythm  of,  26Ii  [  originated 
with  muiic  and  daooing,  SSi-B. 

Political  eoonomy,  rhjthm  in  tha  pro- 
ceases  of,  266-9. 

papulation  :  equdibration  of,  607,  610  ; 
dissolution  shovn  by  docrea-'e,  521, 

Pretaure,   liyputliesis    of   an    unirarsBl, 

a^a-5. 

Friiteiplei  of  Biologg,  general  aim  and 

PrimcipltM  of  Morality,  general  aim  and 

scope,  iTii. 
Priticipla  Iff  Pigckalagg,  genfnl  aim 

and  scope,  iv. 
Pritciplei  of  Sociologj,  general  aim  and 

rmiting,  the  developiiant  of,  352. 
Pfogreu^  ilt  Laie  and  Catue,  and  Origin 
of  Sfliei'i:  dates  of  publiuation  T,  337. 
Prutciu,  0 1  lunici eristics  of,  2LHI-SIA). 


Fi«tealaaCism  and  Oatbolicisin,  US. 

Pmtotoa:  eitreme  in.-iefinileneai,  371; 
and  luck  of  diSerentiated  porta,  41 L 

Psychology :  Imowlnlge  tisnacendeil  :' 
tliought,  16  i  ectial  aud  ajmh^i  - 
Oonoeptions,  2(i-n ;  Mani-el  on  I 
ab«>lur«  and  inSiiita,  39-43,  76  • 
87-97(  ooii*oiouHii.^MonIyconoci>at . 
as  a  relation, — Manse),  441;  dunsiijt. 
of  consciousnei*  inconceiTable,  01-3; 
aUo  its  lubiianoe,  63-6:  rela-inn 
Ofoognitions,  69-73, 135-8;  Honiill?: 
on  Uie  absolute  and  infinite,  74-Ik 
87-97 ;  likenese  implisd  b;  ron- 
plet«  act   of   tonsciousDPSB,    79-lti; 


il,9ti  thobdiei  13 
the  ao  uality  bdiind  appemrancii, 
93-7)  formatif^  of  a  thought  abovi, 
by  concept  of  piano,  "" 


worthy,  140-2;  the  two  cUaaea  of 
matufoalationa,  143-57  ;  relation  tbt 
twirersal  form  of  thought,  fG2  j  n- 
periencee  of  f-roe  underlie  nioilr* 
of  coDMiouanesi,  169  ;  r.-c(^^iti<in  ol 
"  necenvv  trutl.a,"  174-6  ;  (he  cm 
ception  of  force,  192  ;  convlation  uJii 
equiralence  of  physical  and  mental 
forces.  211-18;  tlie  law*  of  motiog 
BiCDipLitied,  23.>-Ui  also  rhythm  of 
motion,  2li4-6,  Ss4^  504;  the  iiile- 
grjtion,  etc.,  diip'nyci  by  eroiTiiL^ 
]ihenomoua  of,  390-4i  iiulatulity  of 
the  homognneoua  eieiiipliflad,  419-2^; 
also  multiplication  of  eilecta,  41^-51 ; 
perdisteui'e  of  toroe  undcrlica  asi'iliin 
of  dissimilarity,  4^7;  srgregatii-D  of 
dsieloping  nerve  struirCurv,  474-6; 
and  of  men's  affinities,  476-8  i  cq'iili- 
bratioo  shown  by  moral  Jr.d  ucrroui 
aiaptations,  bOi-!  ;  rhytlmi  eienipli- 
Scil  by,  601;  mental  dofscla  from 
sTudyini;  one  eroup  of  sciencea,  670. 
Fytbsgonu,  plukisophy  defined  by,  12S> 

BiiLWATl:  rhythm  of  train*,  £62 1 
iDtegratiiiii  oiempiiGiNl  by  cleam  g 
bouse,  318;  multiplied  cffeuta of, i61. 

Real,  deanitioii  of,  La9-I>2. 

Beform,  oontnuled  with  eonserrotinn, 
(>12. 

B«ligioa  I  relation  to  science,  11-13  g 
uiUTerulity,  and  independBiit  evoli- 
tion  of,  13-17  i  antagunis  ii  ■lijwii  t« 
acii-nce,   17-20 ;    tbu   subjj.t   ui;ilUr 
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),  17 !  the  tandn- 
i  Teritv  of  iti  varied  formi, 
17,  131 :  the  diicorery  of  winch 
WQold  aid  its  deTelopmcnt,  EO-3  ;  Can 
Onlj  ooSilesce  viCb  aciecce  in  tome 
Btxtract  truth,  23  ;  Ihe  tbiHous  rn-  ds 
definad,  43;  the  nnderljing  nivatpri. 
absolute,  43-6;  sumnmrj  reconciling  it 
■with  science,  88  j  it*  griduil  purifi™- 


ligioo,  101 1  l!iB  puriScotioD  effected 
b;  ioianoe,  102-6  ;  »  necesaar;  coire- 
latiTo  to  uicDce,  105-8  ;  the  ultimate 
saoss  nnknoiMble,  108-lS ;  and  of 
ithieh  no  attributes  should  be  asserted, 
106 ;  its  approiimation  to  tlie  truth 
dependent  on  contemporar;  meutnl 
deielopmant,  116-20;  it*  imper- 
fection* relaliTe,  116,  121;  idTaniapes 
of  conserratism  Id,  117-^0  ;  toleration 
needful  in  dealing  vith  its  bilii'fB, 
120-3  J  Ajthm  dispiayed  by,  2'.S  ; 
heterogeoeity  shown  by  its  eTo'ution, 
84S-6 )  reliji^oui  ohamater  of  «rlr 
Bit,  861  ;  the  poetry,  muaio,  and 
dancing,  of  its  ancient  festivals,  S'yi; 
summary  of  its  relation  U>  philo»oo]iy 
and  science,  561  {  and  coiiclueion 
with  doctrines  re-stat«d,  55J-9. 

Jtccpira'ion,-  explained  to  ijlustmtc 
k„omi,g,  71. 

Bo*t,  eliaoging  to  molion,  uiitlilnkable, 
67 

Siitopodf,  without  limiiing  ncmbniDe, 
414. 

Bhythm,  (ms  Motion). 

KiTers,  lateral  undulstions  of,  251. 

Boads    follow   line   of    least   reaislttnoo. 


BtLDTATioKH,  the  heterogeneity  of  tlicii 

CTolution,  844. 
Sand,  rhcthm  shown  bj  ridging  of,  264. 
Scalea,   instability  of   the   boniogeueons 

eiempliScd  by,  408. 
Botenos:  sener^  jollification,  17-20;  a 

a  bar  derelopmont  of  common  know- 
ge,  ISg  is  prevision,  19  j  dec.-eases 
■uperstition,  lOS ;  imtances  of  ili 
beiQT  nnscientiac,  104  ;  is  partially 
uniBed  knowledge,  131-4,664;  rhvthm 
of  iU  Taried  eras,  2(>9  j  and  ph'iloH)- 
pliY,  272-7 1  iU  profrreMiTe  intcira- 
tiou,  823-4)  mutuul  ial^nlcpendouce 
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«( it*  difiaion,  S2S  t  tncnBae  in  hetercf 
^neity,  369  ;  and  deflniteneM, 
87G-8i  eicmplifiea  multiplicatioo  of 
etfn-ls,  45<i ;  final  siimmsry  of  its  re- 
lation to  uli.lusoph;  and  religion,  661; 
s-id  canolUKion  niih  the  doctrines  ro- 
s:nted,  6jS-U )  mental  discipline  ofi 
670  1  (neaUa  Keligion). 

Sculpture,  (w«  Aris^. 

Scgreipit'on  :  the  vnried  modes  of  aclion 
of,  460-7  ;  illn«trKtM  from  muj^nelism, 
461 1  cheiiiistr7,  466 1  light.  466  i 
astronomy,  4tiT ;  geology,  468- TIJ  i 
biology  with  osteology.  470-4;  psycho- 
log;r> ^74-6, 476-8;  nieteurology,  4TS| 
sociology,  with  ethnolo^  and  anthro- 
pology, 476  8 ;  riiumJ,  480-2 1  floaL 
summary,  543'. 

Self,  its  C'},nition  forbidden  by  nstore 
of  thought,  03-8. 

Self-crentiun  an  iQconceifable  hypothe- 
sis, 32. 

8elf-e,;iiFtence,  an  inconeeiTable  hipoth^ 
sia,  W-2. 

Sox,  and  the  embiyo,  4t3. 

Ship;  relatiTJty  of  motion,  65)  rhytliin 
of  motion,  250. 

Shops,  integration  displayed  by,  S7S. 

Smull  poi,  multiplied  effects  of,  442. 

Sociology  r  transformation  and  ei^uifa- 
lence  of  the  social,  vital,  and  physical 
forces,  218-21 ;  Uws  of  motion  illus< 
trated  b;p  •  society's  growth,  239-41 1 
by  localisation  of  industries,  241 ;  by 
tetter,  etc,  241-S ;  and  by  commerce, 
243-5;  eiempliRee  rhythm  of  rpotioQ, 
2i'6-S,  612  ;  progreesire  integration  of 
Hjciet'les,  31i)-19  j  the  increase  in 
hetiTC^niitT  of  cirilizstion,  341-7 1 
and  in  the  deflaiteness  of  an  eToIving 
BociHr,  372  4;  il.erensing  defiolteneei 
of.377  ;  integration, heterogeneity,  and 
di'llnileneas  of  social  erolution,  894) 
the  instability  of  Ihe  bomo^teneous, 
4:!3-6 1  miiltiplioation  of  effects,  461- 
6;  segregation,  47B-80 :  equilibration, 
607-13  i  law  or  dissolution  oonforiiied 
to  by  an  erolviog  society,  619-22. 

Sound  and  light,  their  like  modes  of 
production,  324. 

Spooei  without  limit,  inroaoeiiabln,  16| 

wholly  incompreheu'ible,  47-50';  jta 
ineonceiTshilily  an  arpiment  for  n-la- 
tivitf  of  knowledge,  98  ;  Pxpcrien'-r* 
ol   force    underlie   oonsciousuass   u^ 
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UB-Oi  bow  dlttingiifalubb  fnnii 
bod  J,  190,  a*. 

SpeoM:  rhjthminineTcaHinddecreue, 
ata  ;  pdcontolo^ieal  Brideiice,  363  i 
■ra  tbi7  bwommg  mom  dcfinitvl; 
marked  F  871  j  imUbiltt?  of  the 
homagraeouB,  418  j  alao  aegngatioi 
473  I  and  equilibration,  fiOS. 

Bphsre,  action  of  radiant  bott  on,  4S7. 

Epiritualiam  and  erolution,  6&C-9. 

Sponges,  geaera]  indeSniteDBM  of,  S7I. 

Statue,  intiineia  and  eztriniie  abtnrditj 
exemplified  bj,  B68. 

Stephenwli,  a.,  on  solar  raja,  406. 

Stemrt,  B.,  and  P.  G.  Tait,  I'jU  Umttn 
fZiiiMrta,  668. 

Subject  and  object,  lU-T. 

Babitance,  (m*  MiitlBr). 

Bogar,  wgreRation  in  preaerrea,  29& 

Bun, the:  raried teireatiial effects, EOS-S ) 
plant-life  dependent  on,  208 ;  insinra- 
tioB  increued  bj,  213  ;  correlatkai  of 
■ocial  and  phjaii  al  force*,  220  ;  redis- 
tribution of  motion  effected  trf,  S8S  t 
its  reeerre  of  force,  493-5. 

Bupidj  and  demand,  608-10. 

Tait,  Fnff.  P.  a.,  T\e  Tumk  V^irtrtt, 
6fI3 1  on  the  fortnnla  of  erolatimi, 
663-70  I  lecture  on  Fonw,  664. 

TBpe-irorm,  doTelomnent  of,  443. 

Tamperature,  {tf  Sent). 

Tenrion,  the  bjipotheBii  of  an  muTenal, 
223-6. 

Theism,  hypothesis  inconeeiTable,  38-6. 

Theolofij,  Manaol  on  fundiunental  con- 
cpptiona  of  rational,  41  (  (*M  alio 
K«ligion). 

Theorin.  the  bans  common  to  all,  44. 

Tide,  Helmbolti  on  terreatrial  ejects  of. 


enoea  of  Torre,  162-5. 

Top,  equilibration  of  spioning,  465. 

Trains,  (me  Kailmji). 

Traiaetndamtal  Pki/riaiogii,  and  Origin 
iffSpmit*!  Ilicir  dates  of  public^lion, 
T  i  chapter  ou  "  inalabilitj  of  the  ho- 
"  a  deielopment  <rf,  401. 


1,  263. 

UiriTiBSs,  the :  hjpothesia  of  srlf- 
efislcnce,  30-E  i  of  atheism,  31 ;  of 
at'lf-crealion,  32;  and  of  enatiOD  hj 
eiMrnal  agency,  S3 -6. 

Unknowatde,  the  i  3-1S3,  iiSl  i  the  ulti- 
mate mius  is  10e-'13  i  the  two  elmski 
of  its  manireslations,  148-67  i  sunt- 
marj  of  itj  relation  to  the  knowable; 
Ml. 


Tabhibr,  effect  of  dTjing,  408. 
Vascular  s^tcm  :  influenocd  by  forr*  of 

CTitj,  834  ;  lieteroEeneitj  of  its  e*o- 
ion,8S8;  and  multiplied  effecte,  442. 
Telocil7,    in  ermeiliate     degrees     of    a 

changing,  62,  57. 
Vtrttbraia  i  tnuMTerae  and  loDgitadina] 

integration  of,  813-6 ;    also  betero- 

geneitv  of  osseous  >7Stem,  341. 
Vessel,  (let  Ship). 
Vision   deceptivB   when   naTBriflod    b* 

tooeh,  158,  162. 
Volcanoes :   bws  of   motion  iIIiBtra>ed 

b;,  231 1  rhythm  of  eruptions,  269. 

WiTCB,  (iheoloiiral  rimik,  I1<X 

Watra :  laws  of  motion  ahovD  by,  230; 

rliythm  cansed   in  oppoaing    objrct* 

far,  250,  £64i  organic  redbt  ribatiooe 

eifected  by,  800-4 1  tegregatiTe  power 

oF,  4(»,  463,  468. 
Weighing   and   peniatence    of     force, 

192  a-o. 
Weight,  popular  □lisMneepHoni  of,  ITS. 
Whewell,  Dr.  W,,  on  increanng  definite- 

ness  of  science,  87G-8. 
Wind,  RsgregatiTe  action  of,  460,  468. 
Words  nndabslraattruths,  666-701  (ts» 

airo  PliilolOKT). 
WriUng,  (•*§  PhilobfQr). 
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OPISIONS  OF  THE  PRESS. 


Ub.  Spkmceb'b  phOosopliicn]  series  is  published  bj  D.  Applelon 
&  Co.,  Neiv  York,  in  qnarterl;  parts  (80  to  100  pages  each),  by 
tubscription,  at  two  dollars  a  year.  "  JVr«(  Prmcipla^  is  issaed 
b)  one  Tolnme,  and  four  parts  of  Biology  have  appeared.  W« 
subjoin  some  notices  of  his  philosophy  from  American  and  English 
reviews: 

Hvm  a*  Natiimal  Quarttrlg  Bnime  (Amcricui), 
Comle  thai  foDDded  locUl  (denee,  and  opened  k  p4th  Tor  Tatara  duooraren ; 
tmt  he  did  not  pBreeire,  uij  mora  than  prarioDi  inqoinn,  the  fundameDUl  law 
of  bamui  arolutlon.  It  wm  reHarred  for  Herbert  Spencer  to  disooTer  tbii  all- 
eomprehen^Tg  lair  irhlah  U  foand  to  eipltin  alike  >U  the  phenomana  oTman'a 
tititorj  aod  all  thoae  of  external  Datare.  Thia  anbllme  dincoTerr,  that  the  unl- 
ntM  U  in  a  continuona  proceaa  of  avolntion  tram  the  homogeneona  to  ttie  hete- 
Togeneona,  with  which  only  Newtou'e  law  of  gravitation  li  at  all  woHhj  to  b* 
compared,  anderlisa  not  onl;  phjaica,  but  alao  hiatory.  It  reieala  the  law  to 
which  aocial  changea  conform. 

Rvm  Vu  uHriMtoH  Sxamintr. 
Hersrent  aod  bold — rarerant  for  tmtli,  though  not  for  the  rormi  of  troth,  and 
not  fbr  much  that  we  hold  tme — bold  in  the  deitnictioD  of  error,  tbong^  wilb- 
9nt  that  Joj  in  deatmctlan  whieb  often  olaima  the  aame  of  lioldnesB ; — these 
worki  era  intoraating  In  tbemselTea  and  Id  their  relatioii  to  tha  nnirent  thongUt 
of  the  time.  Thej  aeeai  at  firat  eight  to  form  the  turning  point  in  the  poaitlre 
phllOHtphy,  bnt  eloaar  aiamlnatlaTi  ahowa  na  that  It  ia  only  a  new  and  marked 
(taga  In  a  regular  growth.  It  ii  the  poaitiTe  philosopby  reaching  tha  bighet 
raiatloiia  of  our  being,  and  eatablishlng  what  before  it  ignored  tmcanse  it  had  do 
readied,  and  bj  ignoring  aeemed  to  deny.  Thia  ayitem  formerly  excluded  the 
ology  and  payobology.  In  the  works  of  Herbert  Speuoer  wa  bare  tha  mdimenta 
of  ■  podtiTB  theo1<^  and  an  immense  atep  towaH  tbe  perfbotion  of  the  science 
of  paycholi^y.  •  *  •  Snch  <8  a  brief  and  meagre  sketch  of  a  dlscusuaD 
which  we  would  oommend  to  be  followed  In  detail  by  arery  mind  Interested  In 
[keologleal  stndlaa.  Herbert  Spencer  comae  in  good  faith  from  nhat  has  beea 
M  long  a  hoetila  camp,  bringing  a  flag  nf  tmce  and  presenting  terms  of  ajjiee. 
*wat  meaat  lu  be  honorable  to  both  parties',  let  na  gire  him  a  candid  hearing 
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•  *  *  In  eoncloilDD,  *«  woold  renurk  tbti  tbe  wotk  of  Harbeit  Spencar  rm 
(en«d  to  (Fint  Priaciplea)  U  not  mainlj  thealo^cal,  bnt  viU  pnient  tha  UtO*: 
and  broadest  generaliiatioDB  ot  Hdenae,  and  we  wonki  oommend  to  odi  raadava 
Ihiouthor,  too  little  known  amnngiu,  m  at  onoa  one  of  the  elBamt  of  l«acb«ia 
and  one  of  the  wiseat  and  most  honorable  of  opponenlB. 

Ihm  tin  Sin  En^UuLdw. 

Though  we  find  here  some  anwairanted  asanrnptlons,  u  weU  as  loaw  si>*« 
nnduiDni,  yet  tiiia  part  (Laws  of  the  Knowable)  may  ba  oouidered,  npon  tlta 
whole,  aa  a  fine  spedmen  of  MienCiflc  reasoning.  Con^derabla  spsca  is  deroted 
to  the  "Lav  of  ETalatioD,"  the  ducovaij  of  which  ii  the  aathor's  chief  oUm  to 
originalitj,  and  certainly  STinces  great  power  of  generalisation.  To  qnote  the 
•bati«et  definitiaa  without  a  full  lUtenient  of  the  iudactiDni  from  which  it  ia 
derived  would  convef  no  fair  impreasioii  of  the  breadth  and  strength  of  tha 
IhoDght  which  it  epltomiies.  OTHr,  Spencer*!  gener^  ohu'sctaristias  ata  wti- 
tar,  we  majr  obierre  that  hia  style  is  marked  by  great  pnritj,  deanum,  and 
force  J  thoDgfa  II  U  Bomewfaat  difliue,  and  the  abetraot  aatitra  of  soau  of  his  toji- 
les  oeoasionally  renders  bis  thought  difficult  of  apprebensioD.  His  treatment  of 
bia  snbJectB  Is  gcDcrallj  thorough  and  aometiniee  exhansttre;  his  argnmonts  ai^ 
alwaye  iugenions  if  not  always  connneiDg;  his  tUuiitratioDB  are  drawK  from  al- 
moat  erery  aeoesnible  field  of  human  knowledge,  and  his  method  of  "poUiDg 
things"  is  BU(^  aa  to  make  tha  meet  of  his  materials.  He  is  undoubtedly  enti- 
tled ta  a  high  rank  among  the  spBculatire  and  philonophio  wiiten  of  the  preMUl 
day.    *    •    • 

In  Mr.  fipeucer  we  hsTe  the  eiampte  of  a  poiitiTist,  who  does  not  treat  the 
Bubjeot  of  reli^oo  with  lupArcflions  neglect,  and  who  illuBtrstes  by  hia  ow> 
method  of  reasoning  upon  the  higheit  objects  of  human  thought,  ttia  ralne  of 
those  metaphysical  studies  which  It  is  so  much  tbe  fkshion  of  his  eohool  to  d»- 
ory.  For  both  these  reasoDs  the  Tolume,  which  we  now  propose  to  examine, 
deaerrea  the  oareful  attention  of  tbe  theologian  who  deiirea  to  know  what  ata 
of  tha  strongest  thiuken  of  his  school,  commonly  thought  atheiatic  in  ila  tendei. 
dee,  oan  say  in  behalf  of  oar  ultimate  religiouH  ideas.  For  if  we  miatake  not,  Ic 
apite  of  the  Tei7  negatire  character  of  bis  own  rasuHa,  he  bae  fiimished  soma 
•IronK  argumenta  for  the  doctrine  of  a  poaitive  Christian  theology.  We  shall  ba 
mistaken  if  we  expect  to  find  him  carelessly  passing  these  matter*  hy  (religioni 
Ctitfa  and  theological  science)  as  in  all  respeots  beyond  knowledge  and  of  na 
prao^cal  concern.  On  the  contrary,  he  gires  them  profound  attention,  aod 
artiTes  at  oonolualonB  in  regard  to  them  which  btou  the  Chriidan  thedo^an 
must  allow  to  oootsin  a  Urge  measure  of  truth.  While  showiug  the  ua««a  AMt 
natiirt  of  the  nlUniate  hcta  on  which  religion  depends,  he  demonalrataa  thsii 
pvof  acMflui  and  their  great  importanoe.  *  *  *  In  answering  theas  ques- 
Hons  &'-.  Spencer  has,  we  think,  arrired  nearer  to  a  true  philosophy  than  ASam 
Uemilton  or  UanaeL  Ai  least  he  has  indicated  in  a  more  satiafaotory  manna 
than  they  hare  done,  the  positire  datum  of  eonadonsneaa  that  tbe  nncondltioiied, 
though  iDBOTutable,  aid*.  It  may  be  aaid  that  Ur.  Spanoer  Is  not  ehargeabls 
wlUi  excluding  Ood  lh>m  tbe  uuirerse,  or  denying  all  reTolatioD  of  Him  in  Hit 
works,  unce  he  earnestly  defends  the  truth  that  an  insemtable  power  is  abowa 
to  mnitf.  We  certainly  would  not  charge  him  with  theoretical  athdsni,  holdiaf 
M  be  doea  this  ultimata  relioioiu  idea. 
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Rom  04  JTorM  Jtatriean  Strtmf. 
Tkt  law  of  orguiiB  derelDpinaDt  announced  in  the  aai!;  part  of  Uia  \  iMHri 
•antnij,  b;  QoetliB,  Scbelling,  and  Ton  Baer,  and  Tagnalj  aipraaaed  in  tiu  for- 
Mala,  that  "aTolulionia  always  from  the  bomogeoeooa  to  the  baterogenaooa,  and 
from  the  rimpU  to  the  eomplei,"  baa  raeeatlj'  been  extandad  by  H«A«rt  SpMtoaf 
■o  aa  to  include  all  pbeoomeaa  wbataoorer.  He  haa  ihowD  that  this  law  of  am- 
bUon  ia  tbe  law  of  ojj  erolntion.  Whether  it  be  in  the  derelopment  of  the  eartb 
or  of  life  opon  ita  aorface,  in  the  deTslopmeut  ot  Sodvty,  of  goToiuiient,  of  naa> 
nfactarei,  of  oommeree,  of  langnage,  literatore,  aclenoe,  and  art,  this  same  ad- 
raaoe  Iroai  tlie  eimple  to  the  oomplei,  throogb  encceaalve  diS^rentlatioa*,  bolde 
■nlfbrmly.  The  itupendons  tnductlon  trota  all  clasua  of  pbeDomena  by  wliitdi  Mr. 
Bpenoer  prooeeda  to  eatafaliah  and  iUiutTata  bis  theorem  cannot  be  given  ban. 

Ihm  a*  ClrMoK  ^frfotor  <Engliah). 
Hr.  Speneer  elaima  for  liia  Tiew  that  it  li  not  only  a  religione  podtion,  bvt 
prncminently  tin  nbgiouB  poiltion )  and  we  are  most  tboron^ily  dlipoaed  to 
agree  with  Mm,  tboogh  we  think  be  doea  not  i^raoiata  tbe  foroe  of  lila  own 
■rgnment,  nor  IbUy  UDdostand  hli  own  worda.  For  let  oa  now  attempt  to  raal- 
iis  the  meaning  of  thla  hot,  of  whlehjlr.  Spenoer  and  bii  oompeen  hare  pnt  ni 
in  poiaeaaion ;  let  oe  eodeaTOiir  to  lee  whether  ita  bearingi  are  really  hrorabla 
or  adferae  to  raligion.  They  are  pnt  forward  indeed  arowedly  aa  adTerae  to  any 
otlier  religion  than  a  mete  reiennllal  acqniesoenoe  In  Ignoranoa  oonaarniog  aU 
that  tmly  eziita;  but  it  appears  to  na  that  thia  mppoied  oppoutiao  to  reUgion 
arise*  from  the  fact  that  the  doctrine  itaelT  ia  M  profoandly,  so  intenaelj,  ar 
orerwhelmiDgly  religioua,  nay,  ao  ntterly  and  entirely  CBunuK,  that  ita  true 
moaning  coold  not  be  seen  Tor  rery  glory.  Like  Uoaei,  when  he  came  down 
(ttim  the  Mount,  tliie  poutive  fihlloeophy  comee  with  a  veil  orer  ita  face,  that  iti 
loo  dlTiue  radiance  may  be  luddea  for  a  time.  This  ia  Science  that  has  haan 
oonTersing  with  Ood,  and  brings  in  her  band  His  law  written  on  tables  of  alana. 

Fhm  tit  Reader. 
To  answer  the  qnesliou  of  tbe  likelihood  of  tbe  permimence  of  Mr.  ]f  ilTs  phi- 
loBopble  reign,  '  *  '  we  should  liave  to  take  acconot,  among  other  thiugs, 
of  the  dilfarences  ttom  Ur.  Hill  already  abown  by  tbe  eitraordinarily  able  and 
peculiarly  original  thinker  wboee  name  we  bare  aaaociatad  with  Hr.  Hiira  at  tlu 
hand  of  this  article.  We  may  take  occaaioa,  at  aucthar  time,  to  oall  attention  to 
llieae  apecnlationa  of  Ur.  Herbert  Spencer,  whose  works  in  the  mean  time,  and 
anpeoially  tlwt  new  one  whose  title  we  haTe  cited,  we  recommend  to  all  tlioaa 
select  readen  whoae  appreciation  of  masterly  eipDiitioD,  and  great  reach  and 
boldnesa  of  gcneraliiatioo,  does  not  depend  on  their  mare  dispoiilioo  to  egrea 
with  the  doctrine*  propoooded, 

iVoflt  Vi*  BrtHtK  Qaartetly  Smiea. 
Complete  in  itaetf,  it  Is  at  the  same  time  bat  a  pari  of  a  whole,  which,  if  ti 
stacnld  t>e  constmeted  In  proportion,  will  Ija  ten  times  aa  greaL  For  tbese  first 
Prinelplee  are  merely  the  fonndation  oT  a  aystem  of  philoaopby,  l>older,  mora 
elaborate  and  comprebensiTe,  perfaapa,  than  any  other  which  baa  been  hitherto 
leeigned  in  England.  •  •  •  Widely  aa  it  will  ba  tean  we  differ  from  the 
Bsthor  on  Bome  poiate,  we  rery  sincerely  hope  be  may  ancoeed  b  aoeompliiblw 
Ike  bold  and  magoinccnt  prq|eDt  he  ha*  mapped  o«l 
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Oar  "Sarre;,"  ■uperflcUl  u  it  is,  moit  indiida  >t  Isaal  tba  men  ion  of  ■ 
work  ■•>  loftjia  aim,  and  »  ntUBrkablB  in  eiecntlaa  u  theijaUmof  PfallOK^; 
wbiidi  Mr,  Hsrbert  Speimer  i*  iHning  to  Hibacribcri.  *  *  *  In  tpU»  of  all 
diuidanoe  reap«cting  the  conclnsioni,  the  aeriaoi  reader  will  ■pplaod  Uw  pav> 
Itooad  aameBtneaa  and  thoroogluieai  with  whiob  theae  eoDclosioni  are  adTi>- 
cated ;  the  uiiiTenal  icieDtifio  knowledge  brought  to  baar  on  them  bj  m»j  al 
UloitratioD,  and  the  acate  and  aabtle  thinking  diapUjed  in  orerj  chaptir. 
Ihm  lA^  IbrlAtHOH. 

Bj  thaae  liooki  ha  haa  wadged  hia  wa;  into  fame  in  a  mMumr  distinctlf  *fi 
final,  and  ooiiouslj  marked.  •  *  •  There  ia  a  peootiar  charm  in  thia  an- 
Ihor'i  atyle,  in  that  it  aaciiBcea  to  no  common  taate,  wliile  at  the  aame  time  it 
makea  the  moit  abstniaa  qneationa  intelli^la.  •  ■  •  The  l»ok,  if  it  ia  la 
be  noticed  with  the  slighteat  degree  of  tairaeaa,  teqnirea  tc  be  read  and  reread, 
lo  ba  atodied  ^lart  tram  itaelf  and  with  itael£  For  wliatarer  maj  be  ita  ""■— *t 
lite — althou^  IB  the  agea  go  on  it  ahall  became  but  aa  the  lining!  of  a  little 

ia  oert^n,  tlia^  aa  a  book  addreaaed  to  ibf  preaant,  it  lifta  the  mind  far  aboTa 
the  ordinar;  range  of  thon^t,  anggeata  new  aaaooiationa,  arrangea  ehaolio  pio- 
torea,  atrikee  often  a  broad  lurmonj,  and  aren  moraa  the  heart  bj  an  intcllep> 
tual  atruggle  aa  paaaiDnleH  aa  fate,  but  aa  irreaiatible  aa  timch 
Ihun  a*  Oritie, 
Hr.  Spencer  ia  tbe  foremoat  mind  oCthe  onlj  phUoaophioal  achool  in.  England 
which  haa  arriTed  at  a  coasiatent  acheme.  •  *  *  BDjoDd  thia  achool  wa  en- 
oonatar  an  indolent  chaotic  eclecticism.  Hr.  Spencer  daima  tha  i«apeet  due  ta 
diatinct  and  daring  indiiidualitj' ;  othera  are  ecboei  or  alarea,  Mr,  SpeDoer  niaj 
be  a  nanrper,  but  he  haa  the  Toice  and  geatnre  of  a  king. 

Ihm  tlu  Midito-Chirwgitat  Bmaa. 

Hr.  Spencer  ia  equallj  ruDiarkable  for  hia  aearch  after  fint  piindplaa ;  for  hi* 

acate  attempt!  to  decompoae  mental  pheuomeoa  into  th^  primarf  elementa; 

and  for  hii  broad  generaliiationB  of  mental  actiritj ,  riewed  in  oonneotioa  with 

nature,  inadnct,  and  all  the  analogiea  pntaenled  bj  i^t  in  ita  nnireraai  aapeota. 

TtvmOaUdfiitmmatUainifldbaraU  orUdt  in  tit  Str^  dm  Dtitt  J&mJm  ^ 

Ftb.  IS,  IBW. 

— The  great  work  on  pfailoaopby,  bj  Herbert  Spencer,  whom  I  wonid  willinglj 

ttf  le  tba  laat  of  English  metaphyaicisna.     In  the  midat  of  anlTeraal  indifference 

Hr.  Bpeaoer  remained  ateadilj  attached  to  hii  phUoeophical  itndiea,  diaplajing 

all  that  heroic  courage  and  that  rare  independence  Indiapenaable  to  those  who 

devote  themaelTce  to  toilsome  researcbea  which  at  beat  onlj  recompenaa  tha 

atndent  with  a  few  obscure  and  isolated  auffragea. 

If  Mr.  Speneer,  with  hia  talent,  hia  fertilitf  ofgeniua,  and  the  almoet  ancjclo 
pedic  variety  of  knowledge  of  which  his  writioga  foruiab  tha  proof,  had  choaen 
to  follow  the  beaten  path,  nothing  would  hare  been  more  eaaj  than  for  ^^i"*  to 
secure  all  thoae  honora  ofwhicb  Engliah  society  ia  ao  prodigal  to  thoaewlioBraTB 
her  aa  ahe  wishea  to  be  aerred.  Ue  preferred,  howerer,  with  a  noble  and  toucb- 
.ng  eelf.denial.  lo  put  up  with  poiert;— and  what  is  alill  more  diffiooli  with  t  b 
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wuiil.T.  Uul  lie  d»er*es  more  thwi  vido  (Mnruuei  oT  armpatb;:  w«  miut  not 
uerely  wlmira  liia  fidelity  to  proatlMS  atadiesi  bis  woA  itMlf  meril*  the  indi- 
tidiul  klentioD  of  all  friendii  of  philosophf. 

An  impression  prevtiile  with  many  thnt  Mr.  Spencer  belongi 
to  the  positive  Mhool  of  M.  Auguste  Comta.  This  is  an  entin 
Biifla[^rehenaton ;  but  the  position  having  l>eeu  assumed  \tj  sot- 
eral  of  his  reviewers,  be  repels  the  charge  in  the  following  letter, 
nhich  appeared  in  the  Xew  BngUmder  for  January,  1864 ; 

Sik: — While  recogniiing  the  appreciatire  tone  and  jtenoral  candour  of  tba 
ariicle  Id  ;our  last  Qutober,  entitled  "Herbert  Spencer  on  (Jltimate  Religloni 
Idvu,"  allow  mc  to  point  out  oae  error  which  perrades  it.  Theirriter  correotly 
represents  the  Icodiag  positions  of  m;  argument,  but  be  uudTertentlj 


Knpathies.  He  aayi  of  mck 
so-called  positive  methoa 
which  hsa  now  maor  partlal'diBcipleB,  as  well  as  many  cealoiu  adherent*  amonf 
the  thinkers  of  En^knd."     Farther  on  I  am  tacitly  classed  with  "  tha  EnglisE 


ject  of  reliraoD  with  superciliona  neglect.''  Here  and  throughouL  the  implica- 
tion Is  that^  am  a  ralluwer  of  Comte.  This  is  a  misWke.  That  H.  Comie  bal 
giTii£  H  general  exposition  of  the  doctrine  and  oiethod  elabonted  by  ecienoe, 
and  has  sppiied  to  it  a  name  which  has  obtained  a  certain  cnrrencT,  is  tme. 
But  it  is  not  true  that  the  holders  of  this  doctrine  and  followBrs  of  this  method 
are  disciples  of  M.  Comie.  Keither  their  modea  of  inquiry  nor  their  riews  oon- 
ceming  human  knowledge  in  its  nature  and  iioiita  are  appreciably  diSbrent  &OTn 
what  they  trere  before.  If  they  are  Positirists  tt  is  in  the  sense  that  all  man  of 
science  hare  been  more  or  less  conustently  Poaitirists;  and  tbe  applicability  of 
U.  Comte's  tttle  to  them  no  more  makea  them  hia  disciples  than  does  its  appH- 
eability  to  the  men  of  sciBiice  who  lived  and  died  hefnra  M.  Comte  wrote,  maka 
them  his  disciples, 

Hy  own  sttitnde  toward  IL  Comte  and  his  partial  adhennta  has  been  all 
•Ions  that  of  anlSKOuism.  In  an  essay  on  the  "  Qenesis  of  Scienoe,"  published 
iu  lS&^  and  republished  with  other  essays  in  ISIiT,  I  have  endeavoured  to  shoir 
that  his  theory  of  the  logical  dependence  and  hiatoriesl  development  of  thfl 
aciencaa  la  untrae.  I  have  still  among  my  papers  the  memorandl  of  a  aacond 
review  (lor  which  I  biled  lo  obtaio  a  place),  the  purpose  of  which  was  to  show 
(he  untenableoess  of  his  theory  of  intellectual  process.  The  only  doctrine  of 
Importance  in  wbi^h  I  asree  with  him — the  relativity  of  all  knowledge — ii  0D( 
common  to  him  sod  sundry  other  thinkers  of  earUer  date ;  and  even  this  I  hold 
hi  a  different  sense  from  that  in  which  he  held  it.     But  on  all  ooints  that  are  dia- 

._.    „ ,_.igreE«  int<  , ,  ._ 

oal,  metaphysical,  and  poaitivCj  as  superficial.  I  reject  utterly  his  Belig 
ui  ilamanity.  And  his  ideal  of  society  I  hold  in  detestation.  Borne  of  his  nUuui 
views  I  accept ;  some  of  bis  iocideota]  remarks  seem  to  me  to  be  profonnd,  but 
tram  every  tbioa  which  distinguishes  Comteism  as  a  system.  I  dissent  entirelv. 
The  only  influence  on  my  own  course  of  thought  whichl  can  trace  to  U.  Comte^l 
writings,  is  the  influence  that  reaalts  fhim  meeting  with  antagonistic  opinion* 
definileiy  expressed. 

Such  being  my  positian,  ynu  will,  I  think,  see  that  by  dossing  me  as  a  Foal, 
dvist.  and  tacitly  including  me  among  the  Eogliah  admirers  and  disciples  of 
ftemte,  your  reviewer  uninleutioQally  misreprcaants  me,  I  sm  quite  ready  to 
bear  the  odinm  attaching  to  opinions  which  I  do  hold;  but  I  object  to  haveaddad 
the  odium  attaching  <o  opinions  which  I  da  not  hold.  IF,  by  pubhshing  (his  1st- 
■er  ji  yoor  forthcoming  nnmber,  you  will  allow  me  to  set  myself  right  with  ttia 
American  puhtio  oB  this  matter,  joa  will  greatly  oblige  me.  1  am.  Sir,  you 
wediant  set  rant,  HtitaiKT  flrMaou. 
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Ve  lake  iho  Uber^  of  nutking  an  extract  &oin  k  prirate  letlA 
of  Hr.  SpeDcer,  which  contains  some  f\irther  observations  in  ikt 
aame  connection: 

"There  appean  to  bive  Eot  abiosd  In  the  United  SUMi  k  tci;  a 


■  to  biTe  Eot  ■biosd  Id  the  United  Statu  a  tci;  erronvooc 
JOB  the  inKience  of  Comte'i  writinga  in  EnslaDd.  I  auppoM 
oblaiiied  h;  the  irordi  ^Poaitirisni' _uid  'PoailiTiat,'   b  to 

■■il«l*-a«tabll 
due  Into  a  c 


that  the  onrrencT  oblaiiied  h;  the  irordi  'Poaitinsni  and  'Paaibnat,'  it  to 
blame  ftir  Ihia.  Camte  hariDa;  deugoated  by  the  term  Poiitire  PhUoaophr  all 
that  body  of  definil«lT-a«tabUshed  uoirledge  which  men  of  acieuca  hate  besa 


„ , lediehaUtofUietheoloBioalpartT  to  think  ef  the  >._._„ 

•nlMitifio  pailj  under  thii  title  of  PoiiUTiala  applied  to  them  by  Comta.  Awl 
tfao*.  from  the  habit  of  oalUag  them  PoiiUTiata  there  haa  gromi  up  the  aaBimip* 
tktn  that  they  cdl  tbemwlTM  FodtiTista,  and  that  thej  are  the  diwdplea  of 
Oomta.  The  trath  i>  that  Comto  and  M*  doatrines  reoefre  here  iicaTceiT  boj  ■!- 
•autioa.  1  know  •ometirfng  of  the  adentlfie  world  in  Bnriand,  and  I  ouuie4 
name  a  aingle  man  of  adenoe  who  aoknowledgea  himself  a  follower  of  Comte,  or 
■eeepta  tiM  title  of  PoaitiTiiL  Leat,  however,  there  ghimld  be  aome  tuch  who 
were  nnknowD  to  me,  1  bare  Tecantly  made  inqniriea  Into  the  matter.     To  Pro- 


■Sbetad  by  Oomte'a  wrttlnnf  and  bia  aDawer  wee:  'Hia  influence 
thon^t  in  Eo^uid  ia  abiolataly  n^'  To  the  aame  qneatlons  ProL  aane;  rv- 
tuaed,  in  other  worda,  tlte  aame  anawera.  Profeasot*  Hmley  and  Tyndall, 
d«>artment8,  and  beinir  tito  men  of  gsneral 
think  that  Joining  their  impreaaiona  irilh  m 
__-  the  aoientlflo  worU  of  England  ia  whoU;  ni ' 
lU  inflnenee  aa  be  haa  bad  here  haa  been  on  k 
1  hlaloriana — men  who  wei*  attracted  by  the  grand  sohier«- 

I,  wIm  were  (diarmed  by  the  planaihie  ayatem  of^acieutiAe  geo- 

u  put  lorUi  by  Ooute,  with  the  naual  Fienoh  r^wd  for  avmmeti?  and 

(br  fkct,  and  who  were,  from  Iboir  want  of  aoieDtiflo  tmnlng,  onable 

to  detaot  tb«  CMmlial  fUUdoaaoaaa  of  Ua  ayatem.  Of  tbsaa  the  moA  notabU 
•nnple  waa  flia  Ue  Hr.  BaoklaL  fieddea  him,  1  ean  name  bnl  aeren  men  wlie 
han  MM  In  aa7  aopreeiabla  daoM  inSnenoad  Qj  0«ait«j  andof  tliea«t  Bwr,  If 
■ct  tf%  m  inndy  known  to  (he  pobUe." 
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